Perancangan lintasan perakitan di P.T. WIMCYCLE

dengan memperhitungkan jumlah operator dan

jumlah mesin yang tersedia by Sentoso, Willyarto
LAMPIRANA 
Bill of Mate ria I 









KABEL REM".] DEPAN 
(1) 
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t 
Bill of Material 
Tipe produk BMX 16" "ROADTECH" 
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Bill of Material 
Tipe produk : BMX 18" "ROADTECH" 
... __ IIII"'I"lIIl~llIllmli"nmml"~IIP~II",n"''''''''''''''''''t'''''''''''''!'' 
r~~BBSETI 
I (1) I 
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(1) 
.. _._=.-=:T 
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DIGAMBAR a...EH: WILLYARTODAN SOFFIE 
[
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Bill of Material 
Tipe produk BMX 20" "BULLDOG" 
HEADSET-J ... ('I 
---~ 
rlPA BOSH SHOC.5CKl.  
('I .. .J 
[---FR~~E ---.J 
-------- ----
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DIGAMSAR a...EH: WllLYARTO DAN saFFlE 
RIMS J0[ --~R-J 
L-_-,(':'.I_ ~.~ __ (_'1 __ 




Bill of Material 
Tipe produk BMX 20" "NEW BIG DADDY" 
PIPA SHOCK GARPU 
(1) 
LIPA.Bos, . rSH~6C-Kl 
(1) 
,--_SP_OK--,(-",~_S_E_Till~~!~t~~Jl=_-_R_!l~_) s_] IT G~l~R-] 
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D1GAMBAR OLEH: WILL YARTO DAN SOFFIE ;;-&, 
Bill of Material 
Tipe produk : BMX 20" "NEW ROADTECH" 
[SPD')E SE. T] 
It).~ _ 
L'-' , BAN LUAR It} 





DIGAMBAR OlEH: WILLY,A.RTODAN SOFFIE 











OPERATION PROSES CHART 
CHART NO.1 
SUBJECT CHARTED: 
16" BMX BOY "ACTION ZONE" 
ACTIVITY: pembualan frame depon 
METI-lOD: PRESENT 
LOCATION: DEPT. PRODUKSI 
OPERATlVE(S) NO: 
32 ORANG 
CHARTED BY :WlLLYARTODANSOFFlE 
APPROVED BY : OENTOENG 
Bracket 
i(47.6mmx 2.5mmx 65mm) 
I PiIB 
II .(~ Mesm 0-24. 1 Potong I poton. y J 4,7" 
Mesin ('-\) Bubot 
Bubuq 0-25 10 5~ 
\ / ' 
Mesin (?,; PIon. 
PIon. • ) 6,3" 
(~ 
i A ) 
\'-_/ 
Pipa Lebar 




Mesin ( '''\1 Poton. 
PotontJ\ 0-21 ..... y/ . 
. C::" Meam 0-22 1 Bubut Bubut _ J 10,r 
y 
A\ 
MeSin( 0-23 \ Plong 
PlonO ~ ) 6,8" 
T/ 
~~ 
( B ) 
~/ 
SHEET NO. 1 




(1 Amrn x .. mm x 126mm) 
Plat 
:2-~)- Potong 
Potong \ 0-12 1.5" 
~ 
Meslo (~\ Press 
Pren\ ) 5,1" 
I 
I 
.~\ Mestn( 0-14 I Selep 
Solep \ } ',5" 
'1/ 
MeSin(:~ Plang 




Mesinl 016 \ Roll 
Roll Y)5.3" 
/--'-", 
Manual ( o-17 1 Puk~1 y5,2 
Mesin r:::~ Press 







1,918inch x 1.49mm x 24Smrn) 
PiJB 
/~ 
Mesin ( 0-9 \ Polang 




Mestn 0-19) Klem 








OPERATION PROSES CHART 
CHARTNo.1 
SUBJECT CHARTED: 
16" BMX BOY" ACTION ZONE' 
ACTIVITY: penlruatan frame depan 
METIfOD: PRESENT 




APPROVED BY : OENTOENG 
(~ 
B-2 
t "~ ~{, r II S ~~ J-.. Itt. N t 
.1 ....... '''"' .... 'o.d: ", • .,.-~ "' 
IlIkl\lSl\."'· • 
SHEET NO. 2 




(3I2inch x 1.2mm x 374mm) 
~ 
/1. 
Mesin ( 04 \ Potong 
Potong \ ) 4,9" 
Y 
Mesin \~\ ~et 
Press ) 9,3" y/ 
I 
Mesin C~ Jross 
Potong ) 6.3" 
T/ 
,~ 
Mesin ( 0-7)\ Cuw" 
Potong ~ 6,9" 
I 
--'--, 






(5I4inchx 1.2mm x 362mm) 
~ 
Mesin (~\ Potong 
Potong \ ;' 4,5" 
Y 
Mesinfo-;\. Cern" 
Press \' I 97" ii' 
~ 
Mesin ( 03 \ Jross 




Mesin 0 ~ \ Frame 
las \ --7)1 Oepan 
~ 50,7" 
1 
Mesin a Sortir 
Gerinda 015.8" 
e·· R" Mesin 0-28 \ F Press ! ~~He 
I 
Jumlah q,erasi. 28 ~ 
Jumlah opelasi dan insoeksi 1 \\ / i 
L-__________________________________________ v~' _________ ~ 
OPERATION PROSES CHART 
CHARTN02 
SUBJECT CHARTED: 
16" BMXBOY"ACTION lCffil" 
ACTIVITY: pembualBn frame belakan 
MEIHOD: PRESENT 
LOCATION: DEPT. PROIlUKSI 
OPERATIVE(S) NO: 
17 ORANG 
CHARTEDBY :WIILYARTODAN SOFFIE 
APPROVED BY :OENTQENG 
Paneces Sawah 
(5/8inch x 1.2mm x 72mm) 
~ 
Mesi" (~ Potong 
Potong \ ) 0.7" 
PanecesAtas 
(5J8inch x 1.2mm x 72mm) 
~ 
(~ 
Mesin I. 0.7 ) Potong 
PotonQ\ O,9~ 
.~ 
SHEET NO. 1 




(7l8inch x 1.2mm x 333mm) 
Pipa 
Masin Potong 
Potong \ / 4, 1~ 
~~ y" 
I 
Mesin e PJong Plong 0-11 4,7" p"~~~'\Ka~~.~gKin O ....... '1:tII\ 0-8 / 97" I A. Me.'ioin ( O~ \. Cemet Press y) 7,S-
~ 
Mesin / \ Pn:!Ss 
Press \ 0-12 ) 3.5" 
""--I 
(~ 




Bar \ /4,6" 
'1 
/~"'\ 











Mesin I 0-3 i Potong 
Potong \ / 4,6" 
'--....,-/' 
I. 
Mesin~0 Cemet Press 0-4 ) 7,3" 
/ 
6 
OPERATION PROSES CHART 
CHART NO.2 
SUBJECT CHARTED: 
16" BMX BOY "ACTION ZONE" 





CHARTEDBY : WILLYARTODAN SOFFIE 
APPROVED BY : OENTOENG 
q) 
Jumfah Q:lerasi 15 









(3.2mm x 4mm X 87mm) 
Plat 
r"..-L,\ 
Mesin ( 0-1 i Potong 
Potong \ ;' 1.2-
~. 
1-. 
Mesm! \ Plong 




MeSin( "j Las 
Las 0-}3 ,Sir I . 
~ . 
. ~. 
Mesin (/ \potong 
Potong 0-14 I 7 8" y! . 
. ~ 









ACTIVITY: penyambungan frame 
METIlOD: PRESENT 
LOCATION: DEPT. PROllUKSI 
OPERATIVE(S) NO: 
9 ORANG 
CHARTEDBY : WILLYARTODAN SOFFIE 
APPROVED BY :OENTOENG 
SHEET NO 1 




Jumtah operas!· 5 















=: c;? ~"~" 
Mesin (04 \" Gunjing 
Press 7,9" 
y. _-"P"ho"s~Ph~a"t_A~ 
Manual ( 0-5 \ Phospating 
\ I 36.1" 






EOJIP MENT TYPE 
OF1 
CHARTED BY :WlLLYARTODANSOFFIE 




Masin 0)Pot ... 
Potong\ 0-10 1_3"' 
~ 
Main /~ Plong 
Plong 0-11) "1-,1" 
Pipa Kaki Garpu 
~ 
I 
Mes>n (0)) pot ... 
Polong yl 4,1" 
--'--
Main ( 0-8 ") Roll 
Roll \, ) 7.rr 
Mes'n ~\)JIUSS 
Potong (0-9 7,3"' 
, 
CLOCK: (1I.3IJ. lS.3IJ 
DATE: (11.05-2003 
DATE: (11.05-2003 
Pipa Shock Garpu 
Pira 




Mes,n ( " Butted 
Butted ( ().4 )\ Tube 
Tube \ 161" .~ . 
Mes.n A Pol""" 
Potong .'i: .... 





Pipa Bosh Shock 
~ 
Mes'n (~) Pol"". 
Potong \ ; -4,9" 
Mesin (0-12 I 1~" 
Las ~/ 
Mesin (~"- Bubut 






OPERATICN PRaiES CHART 
CHARTNG.4 
SUBJECT CHARTED: 
16" BMX BOY "ACTION ZONE' 
ACTIVITY: pem1:m1an fcd: 
MElHOD: PRESENf 




APPROVED BY : OENfCENG 
Jumlah operasi ,16 
Jumlah oprasi inspeksi ,2 





Manual ( 0-16,)\ PhOSP.hating 
364" 
'" 
















ACTIVITY: pembua1an chain \\beel 
MElHOD: PRESENT 
LOCATION: DEPT. PRODLKSI 
OPERATIVE(S) NO 
5 ORANG 
CHARTEDBY : W1LLYARTODAN SOFFIE 
APPROVED BY : OENfOENG 
Jumlah operasi : 5 
SHEET NO 1 





Mes;n ( \ Potong 
Potong 0+1) 2_6~ 
Y' 
,~ 
Mesin ( 02 \ Plong Tengah 
P\ong \ -) 15,6 
y' 
Mes;n 0\ PJongGigi PIOng~) 1B.2" 
Mesin ~\ Plong Bintang 
Plong ~ ) 17,5 
r./ 
Mesin C\ Press Gig; 





EQJiP MENT TYPE 
OF1 




ACTIVITY: pembua1an chain guard 
METIlOD: PRESENT 
LOCATION; DEPT. PRODUKSI 
OPERATIVE(S) NQ 
70RANG 
CHARTED BY :WlLLYARTODANSOFFIE 
APPROVED BY ; OENTOENG 
Plat 









. 0-6 ) Y 
, 
Jumtah operasi 8 








SHEET NO 1 











( 0-2 \ 
\ ) ~" 
~ 
Mesin (0-3 \ 
Press \ ) 
"T 
Paku keling i 
.~ 
Alat ( . 
Keling I.. 0-7 ) 
Phosphat I 
:~ 
Manual (0-8 \ 
~ ) 


















EClJIP MENT TYPE 
OFt 




ACTIVITY: pem!Jua1an seat pIl!t 
ME1HOD: PRESENT 




APPROVED BY : OENTOENG 
Jumlah opell3si: 4 
SHEET NO.1 






Mesin ( 0-1 \ 
Potong y) 
I 
Mesin /~I HidroliS\~ 
~:,n ¢) 1/ 
Manual ( 04 ') 
'[/ 
I 

















ACTIVITY: pembua>mbandle bar 
METIlOD: PRESENT 
LOCATION: DEPT. PROIJUKSI 
OPERAlIVE(S) NO 
SORANG 
CHARTED BY : V.1LLY ARTO DAN SOFFIE 
APPROVID BY : OENTOENG 
Jumlah operasi ·6 




Mesin I' 0-3 \) Potong 
Potong \ 5,9" 
Y 
~, 
Mesln (' 0-4 ) Press 
Press y G,4M 
SHEET NO. 1 








Mesin ( 0-2 \. Tef<uk 
Tekuk \ ) 9,6" 
~-r/ 
KawatLas ~ 
Mesin (- 0-5 '\ Las 
Las ~) 19,1" 
i 
Mes'o ~ ) S",,,, Gerinda 01-1 10.5~ 
, 
/~ 
Manual ( 0--6 ) Ph02st~~ing 
y 
A)" .. cat dan Ftnlshlllg Kompresor~ 01-2: 47_3" 
y 
I 





EQJIP MENT TYPE 
OF1 
OPERATION PROSES CHART 
CHART NO. ! 
SUBJECT CHAR1ED: 
16" BMX OPC "ROAD TECH" 
ACTIVITY: pembualan frame depan 
MEIHOD: PRESENT 
LOCATION: DEPT. PRODUKSI 
OPERATIVE(S)NQ 
32 ORANG 
CHAR1EDBY : WIILYARTODANSOFFlE 
APPROVED BY :OENTOENG 
i Bracket 
(47.6mm x 2.5mm x 65mm) 
----,---
Me.;n ~\ Bubut 
Bubut \:-2~ ) 10,9-
I~ 
Mesin ~) Plang 





(34mm x 2mm x 105mm) 
Pipo 
Mes;n 6 Potono 
poton", 0-2 I ) n-
y 
Mesin Q) Bubut 
Bubut Y' 11.9" 
~, 
M .. ;n~_23~ \ Plono Plang ____ / 6,6-
B I 
SHEET NO. 1 

























Meain ( 0-9 ) Potong 
potOng\y ".9" 
Mes;n~f,~ Pion. Plang 0-10 6,9" 




Mesin ) Las 0-19 








OPERATION PROSES CHART 
CHART NO.1 
SUBJECT CHARTED: 
16" BMX OPC "ROAD TECH" 
ACTIVITY: pembualan frame depon 
METIlOD: PRESENT 
LOCATION: DEPT. PRODUKSI 
OPERATIVE(S) NO: 
32 ORANG 
CHARTED BY :WILLYARTODANSOFFIE 
APPROVED BY : OENlOENG 
A'1 
/ 
Jumlah operasi. 28 
Jumlah operasi int;pek&i 1 
SHEET NO. 2 




(3I2inch x 1.2mm x 374mm) 
~.­.:~)~. 
~ 




MeSin (0-7') Cuwil 
Potong y 6.3" 






(514incn x 1.2mm x 362mm) 
~ 
Mesm ( 0-1 ) Pot.ong 
Potong~ 53" 
Y 
Mesin ::)eem .. 
Press \ 0-2 8.9H 
KawatLat. 
Las 
Mesin 0_27 \ Frame 
Las \ -- - - ) Depan 
~/ 74.5" 
I 
Mesin~Sorti. r GerinQaO 144" 
",esin628 Rei Press - ! Fra.me 9r 
~ J 
OPERATION PROSES CHART 
CHART NO.2 
SUBJECT CHARTED: 
16" BMXOPC "ROAD TECH' 
ACTIVITY: pembua10n frame belakaog 
MIillfOD: PRESENT 




APPROVED BY : 0ENf0ENG 
Paneces Sawall 
(5lBinch x 1.2mm x 72mm) 
~ 
Mesin (~ Potoog 
Potong .. 0-10 ) O.9M 
PanecesAlas 
(5l8inch x 1.2mm x 72mmJ 
PiIB 
~~:cbp~~g 
SHEET NO. 1 











Mesin C":\o 12 Press 
Press \ • ) 3_1-
~~.~~ Potong Mesi.n t 0-8 Kanan. & Kin Potong \, 9 aN 
MesJn (0-9 Bor 
Bar \ j 5.1-
'~" 
















OPERATION PROSES CHART 
CHART NO.2 
SUBJECT CHARTED: 
16" BMX OPC "ROADTEClf' 
ACTIVI1Y: pembua ... frame belakang 
MElHOlJ: PRESENT 
u:x:'Jc'nON: DEPT. PRODlJKSI 
OPERATI S NO: VE( ) 
17 ORANG 
CHARTEDBY :WILLYARTODANSOFFIE 
APPROVED BY : OENTOENG 
~\ I D \ 
\ ) 
Jumlah operasi _ 28 
SHEET NO. 2 








(3.2mm x 4mm x 87mm) 
Plat 
--/.-L" 
Mesin ( 0.1 \ Pot.Ong 
Potong y) 09" 
MeSin~\ Plong 
Plon"l 0-2 i 43" ". \ ). 
Kawai: Las 
Mesinf Las 
Las \ 0-13 ) 52,4~ 
'y 
Mesin A\POIong 
Potong\ 0-14) 9.3N 
Y 






OPERATION PROSES CHART 
CHART NO.3 
SUBJECT CHARTED: 
16" BM.X OPC "ROADTECIf' 
ACTIVITY: penyambuogan frame 
ME1HOD: PRESENT 
LOCATION: DEPT. PROIJUKSi 
OPERATIVE(S) NO 
9 ORANG 
CHARTED BY : WILLY ARTO DAN SOFFIE 
APPROVED BY :OENTOENG 
SHEET NO 1 








Mesi" (0.1 I Las Telaian Las ~j 41.2" 
I 
Mesin Ed Sortir Gerjnda 14_6" 
I 
Mesm 9 Lem .. Lem..- 12.1" 
Mesin (~ Rei Teraian PleSS 69_8~ 
----I 






Gat dan tioer I 
K S Cat & Finishing 
ompresor I 48.1" 
\7 
J umlah operasi 5 





OPERATION PROSES CHART 
CHARTN0.4 
SUBJECT CHARTED: 
\6" BMXOPC "ROADTEClf' 
ACTIVITY: peroOOaIan fork 
METIJOD: PRESENT 
LOCATION: DEPT. PRODUKSI 
OPERATIVE(S) NO: 
\SORANG 
CHARTED BY : WILL YARTO DAN SOFFIE 















CLOCK; (J7.30 - 15.30 
DATE: (J7-05-2003 
DATE: (J7.()5-2003 




Mesin X Buned 
BuHed ( 04 \ ~ube 
Tube \y) 16,1-
=(::y~ 





Pipa Bosh Shock 
J, 
Mesin I 0-1 \ potong p~\ 1 4,9'" 
Kawat Las 
Las 



















I SUBJECT CHARTED. 
I 16" BMX OPe "ROAD TECH"" 
I ACTIVITY: pembualan fork 
I 
MEI1IOD: PRESENT 




I ! CHARTEDBY :W1ll..YARTODAN SOFFIE 
APPROVEDBY:~ 
Jumlah operasi . 16 
Jumlah operasi inspeksi 
























OPERATION PROSES CHART 
CHART NO.5 
SUBJECT CHARTED: 
16" BMX OPC "ROADTEC!f' 
ACTIVITY: pembualRo chain \\bee1 
MEmO[): PRESENT 










~ p~~ Poto~ 'XI 26" 
Mesln (0-2 ) Ptong Tengah 
Ptong 156 
'y 
Mesin r\ Ptong Gigi 
Plong ~O-3_) 18,2~ 
)" Mesin ( 04 \ Plong Bintarlg 
Plong y) 17.5 
Mesin (~ P ... s Gigi 









OPERATION PROSES CHART 
CHART NO.6 SHEET NO.1 
SUBJECT CHARTED; 
16" BMX OPC "ROADTECIf' 





CLOCK: 07.3\l- 15.30 
CHARTED BY ; WILLY ARTO DAN SOfFIE DATE; 07-05-:aJ03 
APPROVED BY ; OEl\'TOENG 
Jumlah ope/3si : 8 









~ Potong ~ y) F~ ~:~~) 
(~P3~:'S ~~:~) ~) e.~. :::~) 
LI _________________ , 






















EQJIP MENT TYPE 
OF1 
OPERATION PROSES CHART 
CHARTNo.7 
SUBJECT CHARTED: 
lb" BMX OPC"ROADTECH" 
ACTIVITY: pemw.1an seat post 
METIlOD: PRESENT 
LOCATION: DEPT. PROIlUKSI 
OPERATIVE(S) NO. 
7 ORANG 
CHARTEDBY : W1LLYARTODAN SOFFIE 





Jum\ah opelasi . 4 
SHEET NO 1 








Hidrolis \ 0-2 ) 
I 














OPERATION PROSES CHART 
CHARTN0.S 
SUBJECT CHARTED: 
\6" BMX OPC "ROAD TECH' 
ACTIVITY: pembua ... handIe bar 
METIlOD: PRESENT 




CLOCK: 07.30 - 15.30 
I 
I 
CHARTED BY : WILLY ARTO DAN SOFFIE 





J umlah operas; 6 
Jumlah operasi lnspeksl 2 
Pa\ang Setir Senr 
~ Pipit 
Mesin (0:"3 J\ Potong Mesin ('~) Potong 
Potang 5,9N Potol"Q O-l 53N 
'--/' Y . 
A I (~ Mesin 0-4 Press Mesin ( 0-2) Tekuk Press \~,-/ __ 6_.4_. ___ -;:"T ___ e".7u.-,-:-~- 11_7~ 
Kawat Las 
Mesin //~ Las 
las \ 0-5 ) ~9, 1M 
~/ 
~ (0-6 \1 Phosphating 
\ ! 21.3" Manual 
~ 
, 
V/ ~~ 21 cat dan Rn'sh'", 
Kompresor ~ ..... - 41 6" 
~ 





OPERATION PROSES CHART 




18" BMX OPC "ROAD 1ECH" 
ACTIVI1Y: pembuatan frame depan 
METIIOD: PRESENT 
LOCATION: DEPT. PRODUKSI 
OPERATIVE(S)NO: 
32 ORANG 
CHAR1ED BY : WILL YARTO DAN SOFFlE 
APPROVED BY :0ENf0ENG 
Bracket 
I (471lmm x t:;m x 65mm) 
i Mesin ~'l Potong 
I POIOng\~/ 4.9" 
I 
Moo'n ~~\ Bubul 
Bubut 0-25 i 11 5-/ . 




(34mm x 2mm x 105mm) 
PiIm. 
/~ 
Mesin~ 0-21 \ Potong 
POlen ! 52" y' 
Mesin cS-~2 ) Bubul 
Bubut , 11.8" 
/ 
~ 
MeSln( 0.23 .) Plong 








(1.4mm x 4mm x 126mm) 
Plat I 
Masin e Potong 
Potong 0·12 1.6" 
~::A~~s y 
Mesin(~') Selep 


















(9/Sinch x 1 A9mm x 245mm) ;p.Mesin 0-9 ) Potong 
Patong y 5.3" 
Mesin A Plang 
Plang \ 0-\ 0 ) 6,8" 










OPERATION PROSES CHART 
CHARTNOI SHEET NO 2 
SUBJECT CHARTED: 
18" BMX OPC "ROAD TECIf' 
ACTIVTIY: pembua1an frame depan 
METIlOD: PRESENT 
LOCATION: DEPT. PROIJUKSI 
OPERATIVE(S) NO CLOCK: 07.30 - 1~.30 
32 ORANG 
CHARTED BY : WILLY ARTO DAN SOFFIE DATE: 07-O5-:llO3 
APPROVED BY :OENTOENG DATE: 07-O5-:llO3 
Palang Bawah 
(3f2inchx 12mm x 374mm) 
~I 
Mesin \~ Potoog 
Potong 0-4! 52" 
-'"(0:)-Press 9,r 
'--I 
Mesin0J'>SS Potong 6.6"' 
Mesin (~ Cuwil 
Patong ) 7.1N 
Manual 0-8 Pukul 6.9" 
I cp 9 ~ I 
Jumlah opelasi. 28 






(5f4inch x 1.2mm x 362mm) 
-~~0-Potong 4,r 
-.~?:-PleS6 81" 








Gerinda 01-1 16.r Mesin B Sortir 
\ 
~. 
" .. in C= 1 F:~. 
PleSS / 95" 
\7 
I 
I OPERATION PROSES CHART 
CHART NO.2 
SUBJECT CHARTED: 
18" BMXOPC "ROAD TECH' 
ACTIVI1Y: pembuatan frame belakang 
MEfHOD: PRESENT 
LOCATION: DEPT. PROIXJKSI 
OPERATIVE(S) NO: 
17 ORANG 
SHEET NO. 1 
CLOCK: f1I.3O-15.30 
CHARTIDBY :W1lLYARTODANSCFFIE 




(5lBinch x 1.2mm x 72mm) 
~ 
Mesin 00 Potong 
Potong \ 0-\ 0 ) 0.6" 
'I 
Mesin 6 Plong 









Kanan & Kin 
8.4" 
\ 
Mesin 0-9) Bo, 
Bar ~ 4.SK 
0) 
Supitan Bawah 











(3I4inch x 1_2mm J( 375mm) 
~
Moo;n ~) Pot.ong 
Potong 54~ 
MeS;n(~ Cernet Press~) 8.2~ 
, 
I 




18" BMX OPC "ROADTECIf' 
ACTIVITY: pemruatan frame belakang 
METIlOD: PRESENT 
, LOCATION: DEPT PRODUKSI 
I OPERATIVE(S) NO, 
I 17 ORANG 
I CHARTED BY : WILLY ARTO DAN SOFFlE 
I APPROVIDBY :OENTOENG 
(~ (~ 
JumJah opelasi : 15 
SHEET NO. 2 
B-26 
'1;lo)(.l"" " ... At' 





CLOCK: 0730 - 15,30 
DATE: 07-05-3lO3 
DATE: 07-O5-3lO3 
(~ 0) / 
Rear End 
(3.2mm x 4mm x 87mm) 
Plat 
---I 
Mesin r:;\1 Potong 
Potong \ / 0.7" 
Y 
Mesin 0, Plong 
Pion,,' 0-2 ) 4,1~ 
Mesin Las 




Mesln A Tekuk 
press( 0-15 ) 12.3M y/ 
\! 
I 
I OPERATION PROSES CHART 
I CHART NO.3 
SUBJECT CHARTED: 
18" BMX OPC "ROAD TECIf' 
ACTIVITY. penyambmgan frame 
METIlOD: PRESENT 
LOCATION: DEPT. PROIlUKSI 
OPERATIVE(S) NO: 
90RANG 
CHARTIillBY : WILLYARTO DAN SOf FIE 



























Jumlah operaai . 5 ~I 
Jumlah opel8si lnspek6i 
"--------------~--. 
B-28 
I OPERATION PROSES CHART VllCRKERlMATERIAU EOJIPMENTlYPE 
I CHART NO.4 SHEET NO. 1 CF2 
, SUBJECT CHARTED: 
I 18" BMXOPC "ROAD TECH" 
i ACTIVITY: l"'mOOaIan fork 
I MEfHOD: PRESENT LOCATION: DEPT. PRODUKSI 
OPERATIVE(S) NO: 
18 ORANG 
CLOCK: 07.30 - 15.30 
CHARTED BY : WIlL YARTO DAN SOFFIE DATE: 07-0S-2003 
APPROVED BY : OEl'rrOENG DATE: 07-0S-2003 
Fork End Pipa Kalci Garpu Pipa Shock Garpu Pipa Bosh Shock 
Plat PiDll Pipa ~ 
.... i"Rpoiong Me6in Yoiong ~PoIong ~\ 0-7 Mesin (0-1 I potong potong 0-10 o.g- Poiong 5.1- Potong 0-2 5.1- Poiong , ) 5.'· 
Y 
Mesoin 0-11 
Plong Mesin Q-8 Roll 
-ine Plong 3.S" Roll 7,8" PleSS Tusuk 
12.5 
~ 
Mesin J",", Meai" (/ ""'j Butted Pol""" 0-9 8.2" Butted0 Tube I Tube ,! 14.8-
Meoin e Polong potong: 0-5 .... 6" 





~"~) I las 12£" I I 
I 






I ~n l:':J las I 32." \ I 
I 
- /--, 
-="y Bor \ 7.8" 
i 







18" BMXOPC "ROADTEClf' 
ACTIVITY: pembua1lln fm: 
MErHOD: PRESENT 
LOCATION: DEPT. PROIXJKSI 
OPERA TIVE(S) NO: 
1800ANQ 
CHARTED BY : WIll.YARTODAN SOFFIE 
APPROVEDBY:OENTCENG 
Jumlah opere,"i . 16 




SHEET NO. 2 en 




'y M~i~n~ 8oro, Gerinda 01-1 22.6" 
Phosphating 
M ~ Phosphating anua:>; 37 1" 
cat dan liner 




OPERATION PROSES CHART 'vVORKERIMA TERIAU 
EOO P TTYPE I MEN 
CHART NO.5 SHEET NO. 1 OF' 
SUBJECT CHARTED: 
18" BMX OPC "ROADTECIf' 
ACTIVITY: pembua1&n chain \\beel 
MElHOD: PRESENT 
LOCATION: DEPT. PR<ID.JKSI 
, OPERATIVE(S) NO: CLOCK: 07.30 - 15.30 i 5 ORANG 
CHARTED BY : WILLY ARTO DAN SOFFIE DATE: 07-05-3lO3 I 
APPROVED BY : OENfOENG DATE: 07-05-3lO3 
Plat 
~"~~~ Potong Po\:ong 0-1 26" 




Mesin (0-3 ) Plong Gigl Plong 1829 
Masin ~I"~'-Plong 175 / 















Jumlah opetasi. 5 
OPERA TlON PROSES CHART 
CHARTN06 
SUBJECT CHARTlill: 
18" BMX OPC "ROADTECIf' 
ACTIVITY: pe!Doo.1an chain guard 
OPERATlVE(S) NO 
7 ORANG 
I CHARTEDBY :W1LLYARTODANSOFFIE 
APPROVED BY : OENTOENG 
Plat 

























Jumlah operasi . 8 


























OPERATION PROSES CHART 
CHART NO.7 
SUBJECT CHARTED: 
IS" BMX O!'C "ROAD TECH" 
ACTIVITY: pembua>m ",.t """ 
METHOD: PRESENT 




APPROVED BY : OENfOENG 
I Jumlah operasi : 4 
SHEEHIID.1 


















OPERATION PROSES CHART 
CHART NO.8 
SUBJECT CHARTIID 
18" BMX OPC "ROADTECIf' 
ACTIVITY: pembuaim handle bar 
METIlOD: PRESENT 




APPROVED BY : OENTOENG 
Jumlah operasi. 6 




Poto,," \ 5.9" y 
Mesin A4 Press 
Press 6,4-
~< 
SHEET NO. 1 






Potong y 5.3" 
Mesin (0:) Tekuk 
Tekuk \: 9.6" 
Kowall.. I 
Mesin //-\ Las 





Manual I::J Pho;f~~ting 






OPERATION PROSES CHART 










I (47.6mrnx 2.5mm): 65mm) 
I ~.---, 
I 
Mesin 0-24 ,Polang 
pown·x .~ 
Meson ( 0-25\ Bubu' 
Bubu' ~) 10.6" 








(1.4rnmx 4mmx 126mm) 
Plat 
Pipa tegak 
(918inch x 1.49mm x 245mm) 
Pips 
Mes;n 0. Poiong 
Potong (, 0-9 ) 4.1" 
'y 
Mesin ~ Plang 
Plang ~O-I~.) 7.1-












OPERATION PROSES CHART 
CHARTNo.1 
SOBJECT CHARTED: 
20" BMX "BlJLLDOG" 
ACTIVITY: pemboa ... frame depan 
METIlOD: PRESENT 
LOCATION: DEPT. PROlllJKSI 
OPERATIVE(S) NO: 
32 ORANG 
CHARTED BY : WILLY ARTO DAN SOFFIE 









I I Jumlah opetaSi: 28 
I J umJah operas. mspeksj 
I 
q (~ / 
SHEET NO 2 




(3I2inch x 1.2mm x 374mm) 
~ 




.. esinC:;>",·· Potong 72" 
~ Mesin (0.7 '\ Cuwil 
Potong J HS' 
~, 
( Pukul 
Manual 0-8 6.8" 
B-35 
INORKERIMA TERlAU 
EOJIP MENT TYPE 
OF2 
PalangAlas 
(5I4inch x 1.2mrn x 362mm) 
~ 
.. es\o~)P~ng Potong I 4.4" 
\ 







Mesin 0.27 \ Frame 




Mesin ( 0-28 } F:~e 
Press / 9.9" 
i 
I 




ACTIVI1Y: pembuatan frame belalamg 
MEI1KlD: PRESENT 
LOCATION: DEPT. PRO!XJKS( 
OPERA TlVE(S) NO 
17rnANG 
CHARTEDBY :WlILYARTODANSOFF1E 
APPROVED BY :0ENf0ENG 
Paneces Bawah 
(5/Binch x 1.2mm x 72mm) 
~A 
Mesm ( 0-10) PotOl'lg 
Potong y 0.6" 
, 
PanecesAIas 










(7/8inch x 1.2mm x 333mm) 
I'iJB 
i 
Mesin f\ Potong 
potongl~) 4.B·· 
Mesin ~ Plong 
Plonoy 53" 
Mesin Q p"""'. 
P ... S\y 37" 
Mesm 0-8 Kanan & Kin .9 Potong 
Potong / BA" 
MeSin0 )Cemet Pf'eS6~J 7.2M 
6 
.~ 
( D I 
~ 
MeSin0) Bar 







(3/4inch x L2mm x 375mm) 
~ M"in~0) Potong 
PotOOQ\ 5.6~ 1/ 
Mesin 0 Cemet 






OPERATION PROSES CHART 
CHART NO. 2 
SUBJECT CHARTED: 
2fJ' BMX "BULLDOG" 
ACTIVITY; pembua1an frame belakang 
ME11lQl); PRESENT 
LOCA nON DEPT PROIJUKSI 
OPERATIVE(S) NO.. 
17 ORANG 
CHARTED BY ; WILLY ARTO DAN SOFFIE 





Jumlah operasi 15 
SHEET NO. 2 
CLOCK; 07.30 - 15.30 
DATE; 07-OS-3lO3 
DATE; 07-OS-3lO3 






(3.2mm x 4mm x 87mm) 
Plat 
---
Mesin '¢\ Potong 
Potong \ • ) 6.8" 
Y 
MesinC\ PJong 








OPERATION PROSES CHART 
CHARTNo.3 SHEET NO 1 
SUBJECT CHARTED: 
1IY' BMX "BULLIXlG" 
ACTIVI1Y: penyambungan frame 
MElliO!): PRESENT 
LOCATION: DEPT. PROIXJKSl 
OPERATIVE(S) NO. CLOCK: 0730- 1530 
9 ORANG 
CHARTED BY : 1N1LLY ARTO DAN SOFFIE DAlE: 07-OS-3J03 
APPROVED BY :OEN1OENG DATE: 07-OS-3J03 
Frame Belakang 
Jumlah operasi: 5 
JumJah opelaSi inspeksi 
FnuneDopan \ 
Kawat las I 
Mesin 0-\ Las 
Mesin \ 
Gennda 0-2 \ 
I 
Mesin 01-1 Lerner 

















Gat & Finishing 48_'-
B-38 












OPERATION PROSES CHART '\fIJCRKER.f,AAlERlAlJ EaJlPMENTlYPE 
CHARTNo.4 SI-EETNO.1 CF2 
SUBJECT CHARTID 
']f)" BMX"BUUlJOG" 
ACTIVITY: pemrua1an f<rk 
METIJ()j), PRESENT 
LOCATION: DEPT. PROIJUKSI 
OPERA TIVE{S) NO CLOCK: fYI.3O - 15.30 I 
18 ORANG I 
CHARTED BY : WIlL YARTO DAN SOFFIE DATE: fYI-O>-2003 I 
APPROVED BY :OENTOENG DATE: fYI-05-2003 I 
Fork End Pipa Kaki Garpu Pipa Shock Garpu Pipa Bosh Shock 
Plat Mes~(:)P_ ~~- ~ Masin 0-10 \ PotonQ .... in~p_ Potong ) 0.9" PotonQ J 5.4M =:: 5.1" Potong I 5.2" y' 
/ 
MesinG Mesin O-Il Plong Roll Plong J '.r Roll 8.2" Press Tusuk 12.2" 
Mesin (~ Jross -~-Butted 0-4) Tube Potong ,,7_1" Tube 157 
Mesin ~ P"ong potong o-s 53" 
~, Mesin(~ r>at DIat 119" 
~Las 









K __  
Mesin c:\ Las I I 




Bor O-~~) 6.9" 









ACTIVITY: pembuatan fOO!: 
METIlOD: PRESENT 




APPROVED BY : OENTCENG 
i Jumlah operasi 16 
i J umlah operasi inspeksi . 2 
c ___________ _ 
SHEET NO. 2 


















OPERATION PROSES CHART 
CHARTN05 
SUBJECT CHARTED: 
1fj" BMX "BUUlXlG" 




CHARTED BY : WILLY ARTO DAN SOFFIE 
APPROVED BY _ OENfOENG 
i Jumlah operasi . 5 
I 
, " 
SHEET NO. 1 






Meoin 'f Pia"" Tengah 
Plong ( 0-2) 15,4" 















OPERATION PROSES CHART 
CHART NO.7 
SUBJECT CHARTED: 
20" BMX "BUJ..I1)()(l" 
ACTIVITY: pembua1an "",!pO!! 
METIIo!): PRESENT 
LOCATION: DEPT. PROIl!JKSJ 
OPERATIVE(S) NO: 
7 ORANG 
CHARTED BY : WILLY ARTO DAN SOFFJE 
APPROVED BY :OEN!OENG 
SHEET NO. 1 



























I JUmlahoperas_'_:_4 ______________________________________ _ 
OPERATION PROSES CHART 
CHARTN0.S 
SUBJECT CHARTED: 
]fJ' BMX "BULLDOG" 
ACTIVITY: pembJa1an bandle bar 
METIlOD: PRESENf 




APPROVED BY : OENfOENG 
Jumlah operasi _ 6 
Jumlah operasi inspeksi 
Palang Setir 
~ 
Mesin 0,. Potong 
Potong \ 0-3 ) S.7" 
Y 
Mesin 0 Press 
Press \ 04 ) 7.1-
L 
SHEET NO. 1 





Mesin (~) Potong 
Potong ~ 5,9" 
Mesin /~) Tekul< 
Tekuk \ 11.3-
'y 
Kawat Las I 
M~' 02~":" 
o:-.::$m< 
Ma,uai A p~f~~,g 
Y 
Kompresor 






OPERATION PROSES CHART 
CHART NO. ! 
SUBJECT CHAR1ED: 
20" BMX OPC "BIG DADDY" 
ACTIVITY: peml:m1an framedepan 
MEUKlD: PRESENT 
LOCATION: DEPT. PRonrl1<~1 
OPERA TIVE(S) NO. 
32 ORANG 
CHAR1EDBY :WlLLYARIDDANSOFFlE 
APPROVED BY : OENTOENG 
I, Bracket 
I (47.6mm x 2.5mmx 65mm) Pipa 
I ~ 
Mesin (0.24 .j' Polong Potong 5.6" 
'---I 
Mesin ~ Bubul 
Bubul ( 0·25 ) 10.S-
" / 
Me,in ~. Plono 
Plong y 7.3" 
l) 
Pipa Lebar 
(34mm x 2mm x 105mm) 
Pipa 
I 
Meein C) Polang 
potO"y 4.6" 
Mesin 6 Bubul 
BUbUI~) 11.3M 
Mesinp Plono 







(1.4mm x 4mm x 126rnm) 
~,) Mesin Polang Po1ong 0·12 1.SM 
MesinR P .... P .... 5.5" 
~ 
-'"~;) SeJep Selep .... 
MeSin,Q Plang 
PIOng~~ 5.8" 
Mesin6 Roll Roll 6.5" 
I 
M.nu'I(~ Putul 5." ~J 
J-
Mesin O-18~ P .... Press / 6.1· 
B44 
WCRKERNAlERIAU 
EOUIPME NT TYPE 
Pipa tegak 
(9l8inch x 1.49mm x 2 .. Smm) 
Pipa 
..--I..-
Mesin (0-9 '\ Poiong 
Potong ) 4.5· 
Y 
MeSin~ r Plong Plang \ 0-10_ 6,5" 
Masin 0-11 \ Potang 
Potong ) 4.r 
Kawai Las 
Mesln r 9 \) las \ 0-1 
'''I 









OPERATION PROSES CHART 
CHART NO. 1 
SUBJECT CHARTFD: 
'1IJ' BMX OPe "BIG DADDY" 
ACTIVITY: pernoo.1an frame de"", 
METIIOD PRESENT 
LOCATION: DEPT. PROIlUKSI 
OPERATIVE(S) NO: 
32 ORANG 
CHARTED BY :WILLYARTODANSOFF1E 
APPROVED BY : O£NTOENG 
Jumlah operasi .28 
Jumlah opeJasi inspeksi . 1 
SHEET NO 2 










1.) Puku, Manual ( 0-8 - 8,2~ 
B45 
INORKERIMA TERIAU 
EQJIP ME NT TYPE 
PalangAlas 
(5I4inch x 1.2mm x 362mm) 
_inr:-I Cern .. 
P"' •• ~~~ 9.3· 











b- \ Rei ~esin 0-28 ) Flam. e leSS 10 1~ 
V 
OPERATION PROSES CHART 
CHARTN02 SHEETNQ 1 
SUBJECT CHARTED: 
20" BMX OPe "BIG n.\DDY" 
ACTIVITY: pembuatan frame beIaIomg 
~cJ?I~~f~ROOOKSI 
I 
OPERATIVE(S) NO CLCCK: 00.30 - 15.30 
17 ORANG 
CHARTIDBY : WILL YARTO DAN SOFFlE DATE: 00-05-2003 
APPROVED BY : 0El'IT0ENG DATE: 00-05-2003 
Paneces Sawall PanecesA1as Supitan Sawah 
(5/8inch x 1.2mm x 72mm) (5I8inch x 1,2mmx 72mm) (7l8inch x 1,2mm x 333mm) 
~ Pi"" PiP' -----------, 
Mosin A Potang Mesin 0-7 Potong Mesin( Pateng PotooQ O.8M Potan 0.8- Potong 0-5 4.9" 
'y ~ 
-"~;~.~ Mesin Patoog MeSinAeerne, Plong 0-11) 53" 0-8 ) Kanan & Kin Potong / 10.2" Prese. B.S-y 
MesinA Bor () Mes,"(~ Press Press 4.3M Bor 4.r ~ I 






(3I4inch x 1.2mm x 375mm) 
~
(~ 
Mesin \ 0-3 ) P~ong 
Potong / 44" 
-~ 








OPERATION PROSES CHART 
CHARTNo.Z 
SUBJECT CHARTFD: 
'}ff' BMX OPC "BIG DADDY" 
ACTIVITY: peI1lrua1an frame belabng 
ME1HOD: PRESENT 
LOCATION: DEPT. PROIlUKSI 
OPERATIVE(S) NO: 
17 ORANG 
CHARTEDBY : WILLYARTODANSOFFIE 
APPROVED BY :OENTOENG 
i Jumlah opel8si : 15 
SHEET NO. 2 










(3,2mm J( 4mm x 87mm) 
Plat 
~ Mesm~_1 ',IPot,Ong PoI:ong I 08" 
./ 
Mesin ~\ Plong 
Plong 0.2) 4.6K 
Kawat las 
Mesin \ Las L~ 0-13) 55.2M 
Me.;n (~p,"ong 




Mes;nc YeKUk '~'~'; ~ 
vi 
OPERATION PROSES CHART 
I CHARTN03 
! j SUBJECT CHARTFD: 
2f.Y' BMX OPe "BIG DADDY" 
I ACTIVITY: penyambungan frame i MElHOD: PRESENT 




APPROVED BY :OENTOENG 
SHEET NO. 1 




Jumlah operasi : 5 




















cat dan tiner 
~Kom ~2 cat & Rnishing 












~(~~P<lIong PotonQ \ ()'lQ 1_2~ 
Mooin! Plong 
PlonQ\ 0-11) 3.8" 
Pipa Kaki Garpu 
_:!>lA)p_ 
P_~ 4.7" 
Mesln (/~ Roll 
Roll V H1" 
Mesin (¢.~)' JR)SS 
Poiong , 8.5" 
SHEET NO. 1 
CLOCK: 07.30 - 15.30 
DATE: 07-05-2003 
DATE 07-05-2003 
Pipa Shock Garpu 
Pipa 
~ 
Mooin ( ) P"ong 
PolonQ 0-2 5.~ 
Y 
Mesin (/:~ TUS.U' 
Press V 119" 
I 
Mesin (~) Butted Butted 0-4 Tube 
Tube A 15 .. '-
Mesin Potong 







Pipa Bosh Shock 
~ 
Meatn '~Patong 
















OPFRATICN PRams CHART WORKER/MATER\AlI I EQUIPMENT TYPE 
I CHARTNQ4 SHEET NO. 2 OF2 
I SUBJECT CHARlED: 
I 
'1f.)- BMX OPe "BIG DADDY" 
ACTIViTY: pemoo.1an fed: 
MEI1lOD pREsENT 
LOCA 11ON; DEP1' '''ROIXJKSI 
I 
OPFRATIVE(S) NO: CLOCK ffI.30 - 15.30 
18<:RANG I 
I CHARTED BY : WILL YARTODAN SOfFlE DATE: ffI-05-2003 APPROVED BY :OENTCENG DATE: ffI-05-2003 
.~:~~" Gerinda I 0I~1 22.3" 
Phosphating 
/ 
Manual ( 0.16) Phosphating C 37.S" 
cat dan tiner \" 
.~=-Kompresor 01-2 Rnishing /i 37.8" 
Ij 
i 
I J ,ml.h ope".; :16 
Jumlah operasl Inspekst . 2 
OPERATION PROSES CHART 
CHART NO. 5 
SlJBJECT CHARTED: 
']['I' BMX OPC "B[G DADDY" 





CHARTED BY : WILLY ARTO DAN SOFFIE 
1 APPROVED BY : OENTO£NG 
l 
b,ah ope .. s, .5 




Plat M;cj Potong Potong 0-1 22M 
~ 
Mei;ir. ( 0-2 ) Pto"f5~~ Plong 
y 
Mesin 0) Plang Gigi Piong 19,7" 
I 












I OPERATION PROSES CHART 
I CHARTN07 
SUBJECT CHARTED: 




Al'PROVID BY : OENTOENG 
Jumlah QPerasi : 4 
SHEET NO. 1 
















I OPERATION PROSES CHART ! 
I CHARTNo.S 
I SUBJECT CHAR'fED: 
I 7JJ' BMX OPC "BIG DADDY" 
i ACTIVITY: pemruailDhandIe bar 
I 
METIlOO: PRES~, 
LOCATION: DEPT. PRODUKSI 
OPERATIVE(S) NO 
SORANG 
CHARTED BY : WILLY ARTO DAN SOFFIE 
APPROVED BY :OENTOENG 
Palang Setir 
,.:~~),-Potong\ 6.r 
Masin (~ Pms. 
PIe6S \ 04 ) 7.1" 
L 
I I Jumlah opelinii : 6 
Jumlah operasi inspeksi: 2 
SHEET NO. 1 
CLOCK: 07.30- 15.30 
DATE: 07-05-:nJ3 
DATE: 07-05-:nJ3 
Mesin t:;\ potong PotOng~) 5,9" 
Me.in ~) T,",uk 
Tekuk \ 9_1-
Y 
Kawai Las i 




Manual ~ pho"f~~ng 
I 
V 






I OPERATION PROSES CHART 
CHARTNO\ 
SUBJECT CHAR1ED: 
20" BMX OPC "ROAD1ECH" 








APPROVED BY : OENfOENG 
i Bracket 
i(47.6mm x 2.5mm x 65mm) Pip> 
I ~ 
I Mesin ( 0-24) \Potong Potong \ 6.7" 
I y 
Mesin C\ Bubut BUbUI~) 12.2" 





(34mm x 2mm x 105mm) 
Pipa 
;A 









Mesin( 0-23 ) Plong 
Plong 1./ 1.1" 
.~ 
o 












(9l8inch x 1.49mm x 245mm) 
Mesin (0-9 Patang 
Pcrtong y 5.2-
Me.;n (A Plong 
Plong ,,0-10) 6.9" 
Y 
.~ 
Mestn ( 0 I I \ potong 
POIong\y 5.7" 
KawatLas 
Mes;n( ) Las 0-19 




OPERATION PROSES CHART \NORKERlMATERIAU ECUIP MENT TYPE 
CHART NO. ! SHEET NO, 2 OF2 
SUBJECT CHARTED: 
7fJ' BMX OPC "ROAD TECIf' 
ACTIVITY: pembualan frame depan 
MEllIOD: PRE§E'r, 
LOCATION; DEPT. PRODUKS! i OPERATIVE(S) NO: CLOCK:0730-!5.30 
I 
32 ORANG 
CHARTED BY ; WJI.L Y ARTO DAN SOFFlE DATE; 07.()5-2003 
APPROVED BY ; OENTOENG DATE; 07.()5-2003 
Palang 6awah PalangAtas 
(3ninch x 1.2mm x 374mm) (5,I4inch x 1-2mm x 362mm) 
~ M:'~(~P~~ MesincSY~~ Potong 4 r Potong 4.7" 
, Y Mesin~~~ !~ Mesin \, 0..:2 \ cernet Press -) 10.26 PleSS ) 9.2ft 
Y 
A 
Mesin 0-6) Jross Mesin ~ Jross 
Poto"" 7 4" "otong -3 6 r 
'--,../ 
Mesin 0-7 Cuwil Potong I 6.5" 
Manual ( 0-8 Pukul 8.1" 
cp (~ y (~ 
Kawat las 
Las I MesinyF/ame I 
las [)epan i 688" 
, 
Gerinda 01-1 14.2-Mesin 8 8orti' 
~.~ ~:in 0-28 ) Frame 
s " 11.6" 
I 
I Jumlah apems\ 28 , JumJah operasi inspeksi : 1 
I 
.J 
OPERATION PROSES CHART 
CHARTN02 
SUBJECT CHARTED: 
2f)" BMXOPC "ROADTECff' 
ACTIVITY. pemboatan frame belalamg 
MEIHO!J: PRESENT 
LOCATION: DEPT· PRODUKSI 
OPERATiVE(S) NO 
17ffiANG 
CHARTED BY : WIlL YARTO DAN SOFFIE 
APPROVED BY :0ENf0ENG 
Paneces Bawall 




(518inch x t2mm x 72mm) 
Pi", 
SHEET NO. 1 




Mesin ( 0-10 ) Potong 
Potoog O.6~ y 
Mesin 0 Plong PIO~~ '.5" 
..... '"0\0) Pot"". 
Poton (:( O:~tong 

















(3I4inch x 1.2mm x 375mm) 
~
/~ 
Moo'. ( 0.3) Poton. 9 
poton9y 53" 
\ MesjnA Ce.met 






DPERATION PROSES CHART 
CHARTNo.Z 
SUBJECT CHARTED: 
1f!' llMX OPC "RDAD TICif' 
ACTIVITY: ~1an fuune belakang 
ME1HOD: PRESENT 
LOCATION: . PRDDlJKSI 
OPERATIVE(S) NO: 
17 ORANG 
CHARTED BY : WILLY ARiD DAN SOI'FlE 
APPRDVEDBY:OENfOENG 
Jumlah opelasi 15 
SHEET NO. 2 









(3.2mm x 4mm x 87mm) 
Plat 
~ pM,:~. ~ O~_l r~~~ 
Mesin Plong 
Plong 0-2 1 5,8~ 
Kawat La5 
Mesin( 0-\3 \ Las 
Las ~)52_8~ 
, 
Mesin /0, Potong PoIonoy 8.2" 
MeSin( \ Tekuk 




I OPERATION PROSES CHART 
CHARiNo.3 SHEET NO_1 
SUBJECT CHARTID 
1fY' BMX OPC "ROADTECIf' 
ACTIVITY: _"-frame 
METIlOO: P~~ 
LOCATION: DEPT. PROIJUKSI 
OPERATIVE(S) NO: 
90RANG 
CLOCK: 07.30 - 15.30 
CHARTED BY : WILLYARTO DAN SOFFIE DATE: 07-05-;ro3 































Cat dan tiner~ 
K V 0<-22~ cat & R.lniShlng ompresor GJ 47 8~ 
I 
B-S8 
WCRKERJMA TER\AU I 
EOJIPMENT TYPE 
OF1 
OPERATION PROSES CHART 
CHARTNo.4 
SUBJECT CHARTED: 
20" BMX OPC "ROADTECIf' 




I CHARTED BY : WILL YARTO DAN SOfFIE 
I APPROVED BY :OlNfQENG 
I Fork End Pipa Kal<i Garpu 
I Plat ~ 
Mes,nep- MesIn0)~ Polong 0-10 1.T p-x .r 
MesinQ Plong MesInC:) Roll Plong 0-11 3.8" Roll HI' 
..-l--
















CLOCK: 07.30 - 15.30 
DATE: 07-0>1003 
DATE: 07-0>1003 
Pipa Shod< Garpu 
Pipa 
::::$~ 
Mes'n (0-3 'i Tusuk p~s ~ 11.~ 
Mesin ' Butted 
Butted ~ Tube 
Tube 15 .• -
-"(:2-Potong 0-5 5 7" 













Mesin 0-12 ) 1':.:-
Las 
X Mes'n ( ) Bubut 0-13 Bubut 
35.~ 
K __ ' 
~n ( 0-14 Las 32Jr 
~j 
I 




OPERATIOO PROSES CHART 
CHARTNQ4 
SUBJECT CHARTED: 
20" BMXOPC "ROADTECIr 
ACTIVITY: vembua ... fed 
MEIHOD: PRESENT 
LQCATIOO: DEPT. PROIXJKSI 
OPERA TIVE(S) NO: 
18 ORANG 
CHAR1EDBY :W1LLYARTODANSOFFIE 
APPROVED BY : OENTceIG 
[ Jumlah operasi _ 16 
l2umlah opemsi inspeksi : 2 
SHEET NO. 2 






Gelinda~ 01-1 ~ 22.3" 
PhOSphetin~ 
Manual ( 0-16) PhOSP.hating S 37~' 
Cat dan bner 










OPERATION PROSES CHART 
CHARTN05 
SUBJECT CHARTED: 
']jJ' BMX OPe "ROAD TECH" 





APPROVED BY :OENTOENG 
\ Jumlah operasi 5 
SHEET NO 1 







Mesin ~ Plong Tengah 
Plong \, 0-2) '\5,4-
Y 
Mestn 0-3) Plong. Gigi 
Plong 197" 

















7i1' BMX OPC "ROADTECIf' 
ACTIVITY: pembua1aD seat 00. 
MElHOD: PRESENT 
LOCATION: DEPT. PRODVKS! 
OPERATIVE(S) NO: 
7 ORANG 
CHARTED BY :WlLLYARTODANSOFFIE 
APPROVED BY : OENTOENG 
I Jumlah ope",s; 4 
SHEET NO. 1 
























OPERATION PROSES CHART 
CHART NO.8 
SUBJECT CHARTED: 
1JJ' BMX OPC "ROAD TECIf' 
ACTIVITY: pembuailn handle bar 
METIlOD: PRESENT 









Mesin ~ PIeS. • 
PleSS 0-4) 71" 
I J'mlah ope,," 6 
Jumlah operasi inspeksi: 2 
SHEET NO_ 1 






Potong 0-1) 5,9" 
,X 
Mesin ( 0-2 ) Tekuk 
Tekuk y/ 9_1" 
Kawat Las I 
Mesin (::; Las 
;~~: 
Manual (0-6 Ph02Sf~~ing 1"1/ 
~ rOI-221 cat dan Fi.. nishing 




















APPROVED BY ,OENTOENG 
Mel8kit spokes 




ban belakang, ban 
dalam belakang dan 
ban luar belakang 
25.93'" 





SHEET NO. 1 
CLOCK: 0730- 1530 
DATE. 07-05-2003 
DArK 07-05-2003 
Marakit 88 set 
dan pedal pada 
frame 
3481" 
Marakit head part 
dan fork pacta 
frame 
26.29" 
Merakit rear brake 




Marakit front brake 
A.7 dan ban belakang 
41.25" 
Mengikat seti' pada frame, 
Manual ( A-lO \ ban depan pada fork dan 




Handle Bar, Handle Stem, Handle Gfip, Front Brake, 
Kabel Rem Oepan Bela\(ang, o,ain Guam, Pedal 





EQUIP MENT lYPE 
0'1 
Marakit spokes 




ban belskang. ban 
delam belakang dan 





16" BMXOPC "ROADTECIr 
ACTIVITY,_ 
. ENT 













ban belakang, ban 
dalam be(akang dan 
ban luar belakang 
27.34'" 
MeJakit gear belalalng 
21.93'" 
SHEET NO. '\ 
CLOCK 07.30 - 15.30 
DAlE,07-05-2003 
DAlE,07-05-2003 
Metak\t BS set 
dan pedal pada 
frame 
36.01M 
Merakit head part 
dan fork pada 
... ~ 
29.OT 
Merakit rear brake 
dan kabel rem 
belakang 
42.97" 
M'elakit front blake 






EQUIP MENT TYPE 
Melilkit spokes 
dan rear hub pada 
1,67.43-
Merakit pengaman 
ban belakang, ban 
dalam belakang dan 
ban luar belakang 
27.34" 
Pe{indung As ~~~~~~;t---------------_J 
Handle Bar, Handle SEm, Handle Grip, Front Blake, 
Kabel Rem [)epan Belakang, OIain Guald, Pedals, 
~ VVhee1,Seat Post, Seat Clamp_ Frame Reflector 
Mengikat setir pada frame, 
ban depan pada fork dan 
rnemasang pelindung as 
37.42" 
Melakit raniai, memasang 














dan pedal pada 
fiame 
34.38'" 
Merakit head part 
dan folk pada 
... ~ 
Ban dalam belak 
Memkit pengaman 
ban belakang, ban 
dalam belakang dan 
ban luar belakang 
31S 
Merakit gear beblkang 
23.06'" 
25.5" 
Merakit rear brake 
dan kabel rem 
belakang 
44_17" 
Melakit front brake 





Handle Bar, Handle Stem, Handle Grip, Front Bla , 
Kabel Rem [)epan Belakang, Olain Guard, Pedal 
Free "WheeI,Seat Post, Seat Oamp_ Harne ReR 
Mengikat setir pada frame, 
ban depan pada fort\: dan 
memasang pelindung .. is 
36.05'" 
Merakit JaI'I19i, memasang 









ban belakang, ban 
OOI~ bel.",,,,, 000 
ban luar belakang 
31S 
CIlARTFDBY ,W1lLYARroDANSOFFIE 
APPROVED BY ,OENTQENG 
Memkit spokes 




ban belakang, ban 
dalam l.'IeIakang dan 
ban tuar belakang 
36.57'" 
Mallilldt gear belakilng 
22.91w 
CLOCK: 07.:ll- 15.30 
DATIl,07-05-2OO3 
DA1E 07-05-2003 
Merakit BS Get 
dan pedal pada 
""me 
34.7" 
Melakit head part 
dan fork pada 
"me 27.86" 
Merakit rear blake 




dan ban belakang 
4O.0Ir 
Mengikat setlr pads frame, 
ban depan pada fork dan 
memasang pelindung as 
36" 
Melakit ramai, memasang 










ban belakang, ban 
dal~ bel,.kano <lani 
CIlARTFDBY :W1lLYARTQDANSOFFIE 
APPROVED BY :()fNlUING 
Mentkit spokes 
dan rear hub pada. 
245_09" 
MeGilikit pengaman 
ban belakang, ban 
dalam beJakang dan 
ban J uar belakang 
38.57" 






MelGlkit BB set 
dan pedal pada 
hame 
35."'" 
Metakit need part 
dan fork pada 
ha~ 
27_6Z' 
Merakit lear bl'ake 













ban belakang, ban 
dalam belakang 
ban tuar belakang 
38.57"' 
P~indungAS~~~~~~~~------------------------------~ 
Mengikat seti( pacta frame, 
ban depan pada fork dan 
memasang pelindung as 
3801'" 
Melakit rantaj, memasang 
pelindung fork danpecking 
38.39" 
C-6 
ASSEMBLY CHART w:::RKERIMA TERIAU 
EQUIPMENT TYPE 
CHARTN01 SHEET NO. 1 0=1 
SUBJECT CHARTED: 
lf1' BMX "NEWROAD lECH" 
ACTIVITY, Peraki!an 
~~ERAKITAN 
<FERATIVE(S) NQ CUlCK: 07.30-15.30 
29 ORANG 
CHARTl'DBY ,WIll YARTO DAN SOFFIE DAm,07-05-3lO3 
APPROVED BY ,OENIUENG DAm,07-05-3lO3 
Ram. 
Rear Hub Front Hub 




Pengaman ban belakano ""ri< I pengaman ban belakar'!( 
Ban ~I.m belakang /1~ Menoldt _ part Ban dalam belakang 
Ban luar belakang Mesi:.~ dan fori< pada Ban luar belakang 
Metilkit pengaman Press frame 
ban belakang, ban 
27.14" Melilkit pengaman 
Manua' dan C:.2 Rear Bake ban belakang, ban dalam belakang dan 
Kabel Rem BeI~~ Manual dan kompresor ban luar betakang kompresor AJ> dalam belakang dan 
37."'-
ban luar belakang 
GearBeiakang ~8 M ... kit ... .,b,.k. 37.53" 
Manual A-6 dan kabel rem 
belakang 
Manual 0 .. ~kit",,-belakang 41.07" 22.83" 
Front Brake 
"8 ..... kithunt ..... Manual A-7 dan ban belakang 
41.74-
S.", 
Petindung A$ ~n dan ~a 
Mengikat selir pada: flame, 
Manual \ A-lO ban depan pads fork dan 
rmtfTlB$ang pelindung as 
"" .... Rantoi 
Pelindu"':' Fork 
Handle Bar, Handle Stem, Handle Gip, FlOnt BI3~ 
~~~=;:'I~~~:_n=~ ~ 
Mel8kit ranf:OIi, memlil5ang 




Tabel D-I Pengamatan Waktu Elemen Kerja 16" 
BMX "ACTION WNE" 
Elemen 
Pengamatan ke-n 
1 2 3 4 5 6 7 
1 42.23 45.86 46.24 50.72 46.51 45.97 41.93 
2 42.23 45.86 46.24 50.72 46.51 45.97 41.93 
3 70.03 76.61 75.96 73.19 78.11 76.83 82.89 
4 70.03 76.61 75.96 73.19 78.11 76.83 82.89 
5 9.56 10.45 10.12 9.53 8.59 9.58 8.81 
6 9.56 10.45 10.12 9.53 8.59 9.58 8.81 
7 15.85 16.22 17.58 18.53 15.37 15.31 14.28 
8 15.85 16.22 17.58 18.53 15.37 15.31 14.28 
9 22.96 18.79 20.94 22.48 19.73 22.89 22.97 
10 15.82 17.64 16.49 15.37 18.25 14.84 17.93 
11 9.34 10.35 8.56 9.91 8.87 9.66 9.41 
12 20.79 17.84 19.37 18.57 19.11 17.46 17.22 
13 15.16 18.19 16.81 17.28 18.29 16.64 18.41 
14 23.83 27.11 26.94 26.55 25.53 23.67 25.64 
15 25.97 19.54 24.51 23.92 23.76 2229 24.72 
16 18.14 22.61 21.36 18.65 21.59 22.95 22.56 
17 15.27 17.58 18.26 15.68 17.61 16.72 15.32 
18 10.88 10.52 13.35 11.24 12.16 12.51 13.11 
19 17.23 19.67 18.78 18.19 18.13 16.72 18.37 
20 9.78 8.06 9.39 9.53 8.45 9.14 8.96 
21 11.07 10.07 10.53 12.43 12.27 12.26 11.14 
22 7.16 7.38 7.64 7.12 824 7.43 8.41 
23 30.34 32.22 32.49 32.61 ·33.27 32.71 28.31 
D-I 
8 9 10 
46.32 47.15 50.89 
46.32 47.15 50.89 
76.55 80.39 76.28 
76.55 80.39 76.28 
10.52 10.67 8.86 
10.52 10.67 8.86 
15.53 17.61 16.31 
15.53 17.61 16.31 
20.89 23.11 23.45 
14.97 16.87 16.53 
9.64 8.63 8.19 
17.28 17.31 18.46 
15.62 16.71 17.15 
25.19 23.47 27.41 
22.86 20.83 24.86 
21.19 20.45 23.71 
15.59 15.23 15.12 
11.84 10.84 10.52 
15.69 18.78· 17.67 
10.14 9.57 8.31 
12.28 10.97 10.14 
8.19 8.72 7.22 
29.55 30.16 30.46 
., I k l" " "", i\ ;.; '" A N 
\~ .. J:'d1iJIl'II'tIIoI r..IIIHO!,';:: ~'~n M,aDM)a 
.qlC·'''A·:( ..... 




1 2 3 4 5 6 7 8 9 10 
1 46,11 46,27 43,47 49,12 46,59 47,61 46,43 47,69 50,54 48,34 
2 46,11 46,27 43,47 49,12 46,59 47,61 46,43 47,69 50,54 48,34 
3 72,76 73,64 70,79 75.54 7424 67.93 71.74 77.06 74.53 71.65 
4 72.76 73.64 70.79 75.54 7424 67.93 71.74 77.06 74.53 71.85 
5 9.55 10.17 9.54 10.75 10.53 9.76 10.44 11.81 10.04 9.67 
6 9.55 10.17 9.54 10.75 10.53 9.76 10.44 11.81 10.04 9.67 
7 16.64 17.04 17.87 16.15 17,44 18.02 17.87 16.88 17.11 16.07 
8 16.64 17.04 17.87 16.15 17.44 18.02 17.87 16,88 17.11 16.07 
9 20.37 21.06 23.31 20.83 22.71 23.36 21.88 20.62 23.07 22.12 
10 16.55 16.13 16.34 13.66 16.05 16.57 13.86 15.53 13.88 13.66 
11 11.53 9.63 10.55 11.49 11.31 10.37 9.46 1025 10.42 1025 
12 22.81 16.23 19.42 21.63 21.99 21.54 19.78 21.75 1926 20.75 
13 19.91 16.67 17.72 19.58 20.95 19.35 19.65 1824 16.29 16.52 
14 24.16 23.04 23.89 24.18 22.19 21.17 23.49 23.97 23,49 24.19 
15 19,85 22.97 23.93 24.46 23.93 22.78 22.34 24.75 24.58 22,14 
16 17.92 18.42 19.46 21.35 17.89 21.19 20.02 21.79 19.94 17.96 
17 16.75 16.79 15.92 15.94 15.64 16.64 16.62 16.53 15.72 17.02 
18 11.45 9.57 9.64 10.76 10.23 10.94 10.48 11.12 10.77 8.41 
19 16.34 18.65 19.18 1727 16.98 19.52 17.78 16.04 17.16 21.88 
20 829 9.09 9.34 8.92 8.97 9.76 8.17 9.97 8.87 9.16 
21 10.75 10.18 10.48 10.81 11.47 10.41 11.54 11.41 9.87 9.92 
22 7.24 7.16 6.97 9.44 6.91 7.29 7.32 8.26 7.49 7.42 
23 29.16 30.64 28.61 32.72 29.7 30.75 31.22 29.95 30.98 29.13 




1 2 3 4 5 6 7 
1 51.17 55.84 49.52 53.86 52.87 55.71 58.37 
2 51.17 55.84 49.52 53.66 52.87 55.71 58.37 
3 86.34 94.22 95.05 89.14 91.86 97.28 100.3 
4 86.34 9422 95.05 89.14 91.86 9728 100.3 
5 9.68 12.78 10.15 11.31 9.75 11.64 11.92 
6 9.68 12.78 10.15 11.31 9.75 11.64 11.92 
7 22.13 19.37 20.67 20.69 19.65 19.14 18.97 
8 22.13 19.37 20.67 20.69 19.65 19.14 18.97 
9 21.32 24.46 2227 21.54 25.71 24.51 25.45 
10 17.44 15.57 18.68 1623 17.36 15.06 16.73 
11 9.77 9.96 8.85 7.84 9.88 8.91 9.61 
12 18.46 18.86 17.81 18.34 17.04 17.68 18.44 
13 17.69 17.57 16.83 18.71 17.43 17.09 16.84 
14 25.77 23.93 232 27.43 25.15 26.88 24.39 
15 24.89 25.74 22.29 2426 23.58 24.61 22.88 
16 20.43 18.08 21.12 19.48 17.86 17.52 17.26 
17 13.45 17.79 17.18 14.31 17.19 13.89 15.14 
18 10.75 10.46 10.12 9.03 10.41 10.96 10.66 
19 18.92 17.04 18.12 16.38 18.47 19.89 16.23 
20 7.73 10.5 9.01 9.04 7.88 9.56 8.14 
21 9.31 9.65 11.64 11.14 10.03 10.36 11.08 
22 8.52 7.33 8.17 729 8.92 8.58 7.88 
23 31.98 29.93 32.97 29.41 30.32 33.17 34.36 
D-3 
8 9 10 
53.98 54.99 56.55 
53.98 54.99 56.55 
91.57 92.47 87.84 
91.57 92.47 87.84 
11.07 10.75 11.97 
11.07 10.75 11.97 
21.77 19.93 20.29 
21.77 19.93 20.29 
21.74 21.76 21.82 
16.71 15.07 17.05 
9.05 829 9.02 
16.18 17.54 17.56 
17.23 16.72 17.66 
26.93 2426 2623 
23.15 21.46 23.06 
20.34 17.36 18.09 
16.16 16.06 13.46 
10.25 9.87 11.25 
19.48 16.58 17.33 
9.12 9.47 8.69 
9.62 9.94 9.34 
8.41 7.12 7.68 
31.83 30.41 31.21 




1 2 3 4 5 6 
1 68.57 67.08 67.67 66.31 65.62 68.22 
2 68.57 67.08 67.67 66.31 65.62 66.22 
109.6 
3 114.68 6 110.37 108.37 112.37 110.64 
109.6 
4 114.68 6 110.37 108.37 112.37 110.64 
5 13.61 11.89 13.14 13.43 10.76 13.36 
6 13.61 11.89 13.14 13.43 10.76 13.36 
7 23.86 24.68 24.21 24.91 23.64 26.35 
8 23.86 24.68 24.21 24.91 23.64 26.35 
9 22.78 23.61 20.49 22.03 21.47 23.77 
10 17.29 19.02 18.61 18.58 17.25 15.68 
11 8.23 9.87 10.36 10.61 10.54 7.65 
12 18.61 18.99 16.97 17.65 18.17 16.17 
13 18.61 17.99 19.97 17.65 18.17 17.17 
14 25.55 22.07 23.93 21.76 21.18 25.18 
15 23.61 23.91 21.09 18.09 23.38 23.62 
16 18.62 17.47 17.38 19.83 18.78 17.82 
17 16.43 15.05 15.67 18.88 16.25 16.91 
18 10.85 10.89 10.02 1227 10.31 1227 
19 20.42 19.31 17.62 15.56 17.21 17.08 
20 9.73 8.62 8.06 8.12 9.27 8.97 
21 10.09 12.77 10.41 11.27 9.89 10.31 
22 8.18 6.33 8.82 8.38 7.11 8.55 
23 31.25 30.14 32.45 30.55 30.09 30.91 
D4 
7 8 9 10 
67.26 68.73 66.92 69.29 
67.26 68.73 66.92 69.29 
110.41 109.02 109.72 112.73 
110.41 109.02 109.72 112.73 
11.82 11.83 13.21 13.05 
11.82 11.83 13.21 13.05 
24.77 23.05 23.73 26.01 
24.77 23.05 23.73 26.01 
22.07 22.68 22.41 22.58 
18.23 15.23 16.24 17.31 
9.25 8.49 8.69 9.67 
18.03 15.23 17.48 16.26 
18.03 18.23 19.14 18.26 
23.26 23.13 22.09 22.32 
23.64 24.56 19.69 22.88 
20.18 16.09 18.71 18.29 
16.61 15.23 15.86 15.82 
11.95 11.04 1025 10.78 
17.46 16.03 15.04 16.01 
7.29 9.33 9.04 9.64 
10.21 10.67 9.31 11.54 
6.78 7.37 7.45 7.32 
31.66 31.63 30.79 31.95 
Tabel D-V Pengamatan Waktu Elemen Kerja 20" 
BMX "NEW BIG DADDY" 
EJernen 
Pengarnatan ke-n 
1 2 3 4 5 6 
1 55.03 68.64 58.68 60.08 71.14 62.11 
2 55.03 68.64 58.68 60.08 71.14 62.11 
3 116.92 105.83 125.06 112.55 119.24 103.75 
4 116.92 105.83 125.06 112.55 119.24 103.75 
5 15.73 14.31 15.42 14.75 17.02 15.67 
6 15.73 14.31 15.42 14.75 17.02 15.67 
7 20.88 21.77 20.37 24.11 24.1 21.58 
8 20.88 21.77 20.37 24.11 24.1 21.58 
9 22.88 24.26 25.03 23.82 21.46 23.28 
10 16.87 16.33 17.69 15.31 19.68 18.08 
11 10.01 9.19 10.52 9.55 11.35 9.37 
12 17.04 17.55 17.65 17.62 18.9 14.63 
13 16.7 16.62 14.32 15.64 18.97 19.18 
14 21.83 24.19 23.61 25.81 24.37 24.64 
15 19.32 21.69 19.87 20.63 22.24 19.65 
16 24.12 23.83 22.73 24.57 23.88 20.35 
17 15.01 19.12 16.32 18.72 15.71 16.57 
18 11.22 9.91 10.63 12.82 11.95 10.63 
19 17.13 17.36 17.34 19.02 15.28 18.27 
20 9.89 9.89 10.41 7.71 8.25 9.03 
21 10.06 10.38 9.79 9.32 10.65 9.53 
22 7.62 9.87 8.11 8.05 7.21 6.73 
23 30.48 35.29 33.41 27.98 33.45 26.12 
D-5 
7 8 9 10 
69.79 66.19 69.45 66.13 
69.79 66.19 69.45 66.13 
113.83 104.31 129.42 123.55 
113.83 104.31 129.42 123.55 
14.03 15.42 14.95 15.33 
14.03 15.42 14.95 15.33 
25.92 23.29 26.64 24.08 
25.92 23.29 26.64 24.08 
19.99 22.23 22.07 24.66 
21.32 17.42 19.92 17.31 
10.51 9.64 11.43 9.21 
17.97 19.32 17.44 17.32 
17.94 18.48 15.59 16.25 
25.61 26.33 24.45 27.02 
19.22 18.85 22.61 19.01 
20.57 20.09 21.37 22.58 
14.22 17.74 15.33 16.97 
12.23 11.57 11.75 9.56 
17.15 16.76 19.43 19.15 
8.87 8.23 9.22 9.03 
10.56 9.33 10.33 11.82 
8.09 7.83 8.16 9.37 
29.35 30.39 26.18 29.27 
Tabel D-VI Pengamatan Waktu Elemen Kerja 20" 
BMX "NEW ROADTECH" 
Bernen 
Pengarnatan ke-n 
1 2 3 4 5 6 
1 61.13 66.04 62.38 68.83 68.89 63.84 
2 61.73 66.04 62.38 68.83 68.89 63.84 
3 100.93 110.38 128.34 109.34 101.68 124.36 
4 100.93 110.38 128.34 109.34 101.68 124.36 
5 14.22 16.72 15.43 12.67 14.81 13.33 
6 14.22 16.72 15.43 12.67 14.81 13.33 
7 23.11 24.58 20.48 22.85 24.85 20.65 
8 23.11 24.58 20.48 22.85 24.85 20.65 
9 22.44 24.21 20.45 23.49 23.98 24.88 
10 18.45 14.84 17.69 1529 16.22 1527 
11 8.77 8.12 8.52 7.91 7.02 9.02 
12 18.77 18.65 17.72 15.36 19.77 15.68 
13 16.34 19.34 19.18 20.38 18.36 18.67 
14 26.34 23.46 21.43 22.28 22.78 23.17 
IS 24.37 22.35 22.37 25.79 24.71 20.31 
16 19.08 17.49 19.95 17.36 16.83 17.81 
17 16.73 17.04 17.09 16.27 15.26 15.27 
18 9.72 9.93 11.42 10.47 9.25 11.67 
19 18.03 19.51 18.11 1527 16.48 18.69 
20 9.05 10.07 9.73 1021 10.04 9.04 
21 9.67 11.45 10.38 10.33 11.27 9.34 
22 8.13 7.48 6.87 6.53 8.95 6.93 
23 30.43 30.05 27.97 28.92 33.71 28.01 
D-6 
7 8 9 10 
65.47 69.77 61.26 72.57 
65.47 69.77 61.26 72.57 
112.21 113.62 118.41 116.15 
11221 113.62 118.41 116.15 
16.98 13.88 13.66 13.72 
16.98 13.88 13.66 13.72 
23.26 23.07 22.33 22.19 
2326 23.07 22.33 22.19 
19.16 24.28 22.98 22.43 
15.55 16.52 17.67 15.27 
10.18 7.73 9.12 8.3 
1823 16.08 16.23 20.17 
17.37 18.57 18.24 18.67 
22.27 18.78 24.96 22.76 
25.24 22.89 23.64 24.16 
14.13 20.05 20.75 16.61 
16.68 15.52 14.99 17.96 
10.83 10.28 10.88 10.67 
19.73 18.05 19.89 17.85 
9.52 10.56 9.28 9.17 
10.78 9.98 9.88 8.03 
7.73 7.22 8.48 8.06 
32.7 36.01 30.68 26.33 
LAMPIRANE 
KEPUTUSAN PRESIDEN REPUBLIK INDONESIA 
NOMOR : 89/2002 
T ANGGAL : 31 Desember 2002 
TARIF DASAR LlSTRlK UNTUK KEPERLUAN INDUSTRI 
, BIAYABEBAN 
i GOL. (Rp.IkV Albulan) 
, NO. TARIF BATASDAYA TRW. I TRW. II TRW. I 
2003 2003 2003 
I I-IITR s.d. 450 VA 24.000 25.000 ~Iok I: 0 s.d. 30 kWh : 158 ~Iok II: di atas 30 kWh : 325 
2. 1-11fR 900 VA 27.000 29.500 ~Iok I: 0 s.d. 72 kWh : 250 ~Iok II: di atas 72 kWh : 330 
i ~Iok l: 0 s.d. 104 kWh: 390 3. I-11fR 1.300 VA 28.000 30.000 ~lok II: di atas 104 kWh: 400 
4. I-11fR 2.200 VA 28.500 30.200 ~Iok I: 0 s.d. 196 kWh: 395 ~Iok II: di atas 196 kWh: 405 
, di atas 2.200 V A s.d. ~lok I: 0 s.d. 80 jam nyala : 400 5. I-11fR 14kVA 28.700 30.400 ,~Iok II: di atas 80 jam nvala : 410 
6. I-21fR di atas 14 kVA s.d. 29.000 31.000 ~Iok WBP ... K x 395 
i 200kVA ~Iok LWBP = 395 P s.d. 350 jam nyala, 
~Iok WBP = K x 387 
, 7. I-3fIM di atas 200 kVA 26.100 27.800 ~ atas 350 jam nyala, j ~Iok WBP = 387 
~Iok LWBP= 387 
8. 14m 30.000kVA 24.000 25.500 387 ke atas 
Catatan : 
BrA YA PEMAKAIAN (Rp.IkWh) 
TRW. II 
2003 
~Iok I: 0 s.d. 30 kWh: 159 
~Iok II: di atas 30 kWh : 360 
~Iok I: 0 s.d. 72 kWh : 280 
j3lok II: di atas 72 kWh : 365 
~Iok I: 0 s.d. 104 kWh : 420 
~Iok II: di atas I04kWh : 430 
Blok I: 0 s.d. 196 kWh : 425 
IBlok Il: di atas 196 kWh: 435 
Blok l: 0 s.d. 80 jam nyala : 425 
Blok II: di atas 80 jam oyala : 435 
Blok WBP = K x 410 
BlokLWBP=41O 
o s.d. 350 jam nyala, 
Blok WBP= K x412 
di atas 350 jam nyala, 
BlokWBP=412 
Blok LWBP = 412 
410 
~ : Faktor perbandingan antara harga WBP dan L WBP .esusi dengan k.T.kteristik beban sistem kelistrikan setempet ( 1,4 £ K £ 2 ), yang ditetapkan oleb Direksi Perusahaan 
,Perseroan (pERSERO) PT Perusahaan Listrik Negam. 
iWBP: WaktuBehan Puncak 
I L WBP : Luar Waktu Beban Puncak 
:at1lnyalac.adalllllk.~.pe.r.~lllan di~.!\i dengon kV A teTS~I11~ .... ~~. ___ ._.~~_. ___ .. _. _ ...... __ . ___ ..... _ .. ____ . _~_.. __ ... ....... .... 
~ 
LAMPIRANF 
Model Optimasi Dntnk Perancangan Lintasan Perakitan di P.T. WIMCYCLE 
Contoh notasi kombinasi elemen untuk stasiun-IO sampai dengan stasiun-23: 
D 1011 : kombinasi elemen-IO dan e1emen-ll pada stasiun-ll. 
C ... P = Stasiun-IO ... stasiun-23 
Persamaan (4.7) 
MINBI+B2+B3+B4+B5+B6+B7+B8+B9+BJO+Bll+B12+BJ3+B14+B15+B16+B17+B18+B19+B20+ 


















X102+ X202-2B 1202>=0 
Xl 02+X302-2B 1 302>=Q 
XI02+X402-2BI402>=O 
XI02+X602-2BI602>=O 
Xl 02+ X802-2B 1802>=0 


























X202+ X302+ X502-3B23502>=O 
X202+X402+X502-3B24502>==O 
X202+ X402+ X602-3B24602>=O 
X302+ X502+ X602-3B35602>==O 
X402+X502+X602-3B45602>=O 









Xl 03+ X203-2B 1203>=0 
XlO3+ X303-2B 1303>=0 
X103+X403-2B1403>==O 
























Xl03+ X303+ X503-3B 13503>==0 
Xl 03+ X303+ X603-3B 13603>==0 
Xl 03+ X403+ X503-3B 14503>==0 
Xl 03+ X403+ X603-3B 14603>==0 
X203+X303+X503-3B23503>==O 
X203+ X403+ X503-3B24503>,;Q 
X203+ X403+ X603-3B24603>==O 
X303+ X503+ X603-3B35603>=O 
- X403+ X503+ X603-3B45603>==O 









































X204+ X304+ X504-3B23504~ 
X204+ X404+ X504-3B24504~ 
X204+ X404+ X604-3B24604>=O 
X304+ X504+ X604-3B35604>=O 











X105+ X305-2B I305~ 
XI05+X405-2BI405>=0 
XI05+X605-2BI605~ 

























XI05+ X305+ X605-3B 13605>9l 
XI05+ X405+ X505-3B 14505>=0 
XI 05+ X405+ X605-3B 14605>9l 
X205+ X305+ X505-3B23505>=O 
X205+ X405+ X505-3B24505>9l 
X205+ X405+ X605-3B24605>=O 
X305+ X505+ X605-3B3 5605>=0 































X206+ X306+ X506-3B23506>9l 
X206+ X406+ X506-3B24506>=O 
X206+ X406+ X606-3B24606>9l 
X306+ X506+ X606-3B35606>9l 







X407+ X507 -2B4507>=O 
X407+ X607 -2B4607>=O 
F-4 
X407+X707-2B4707>=O 
X407+ X907 -2B4907>=O 
X507+ X607 -2B5607>=O 
X507+ X707 -2B5707>=O 
X507+ X807 -2B5807>=O 





X807+ X907 -2B8907>=O 


















X190 lO-C 19>=0 
XlOOlO+Xl 1010-2ClOl 1>=0 
XlOOIO+X120l0-2Cl012>=O 
XlOOIO+X130l0-2Cl013>=O 
X 100 I O+X190 1O-2C 101 9>=0 
Xl 10 10+XI 20 1 0-2C 1 1 12>=0 
Xl 1010+X130lQ-2Cll 13>=0 
Xl 10 10+X1901O-2C 1 I 19>=0 
XI2010+XI30l0-2C1213>=O 
Xl20 IO+X1901O-2C 121 9>=0 
XIOOlO+Xl 1010+X1301O-3ClOI 1 13>=0 
XlOOlO+Xl 1010+Xl9010-3ClOl 119>=0 
XlOOll-01O>=O 









XIOOI l+XllOl 1-201011>=0 
XlOOll+X12011-2D1012>=O 
XlOOll+X13011-201013>=O 
XlOOI I+X140l 1-201014>=0 
XlOOll+XI50ll-2010l5>=O 
XlOOll+XlSOll-20l0lS>=O 
XIOOI l+Xl90l 1-201019>=0 
Xl 1011+X120l 1-201112>=0 
Xl 101 l+X130l 1-201 1 13>=0 
XI 101 I+X140l 1-201 I 14>=0 
F-5 
'} ~! .'. :.' 









X1301 l+XlSOl 1-2Dl3 I S>=O 













Xl601 1 +X200 1 1-2Dl620>=0 

























Xl 0012+ Xl 501 2-2E 10 I 5>'9) 
Xl 0012+XlSOI 2-2E10 1 S>'9) 
XlOOI2+XI9012-2EI019>'9) 
XlOO12+Xl1012-2ElOll>'9) 
Xl 1012+X12012-2Ell 12>'9) 
Xl 1012+X13012-2EI 1 13>'9) 
Xl 1012+X14012-2El 1 14>'9) 
Xl l012+Xl9012-2El 119>'9) 
X12012+ X13012-2E 1213>'9) 
X12012+X14012-2E1214>'9) 
X12012+X15012-2EI215>=O 
















X15012+ X180 12-ZE 1518>=0 
X1S012+Xl9012-ZEI519>=0 
X1S0 12+ X200 12-2E 1520>=0 
X160l2+XI8012-2E16l8>=O 
Xl6012+Xl90l2-2EI619>=O 





Xl 90 12+X200 12-2E 1920>=0 
XI9012+X21012-ZEI921>=O 
X200 12+X2 1012-2E2021>=O 
X100l2+Xl 1012+X130l2-3EI01 1 13>=0 






Xl 501 2+X180 12+X200l2-3El 5 1820>=0 
XlS012+X180l2+X2l0l2-3ElS182l>=O 
X160 12+X180 12+X20012-3E161 820>=0 
XI60l2+X180l2+X210l2-3E161821>=0 
X18012+XI9012+X20012-3E181920>=O 
X180l2+ X190l2+ X21 0 12-3E18l92l>=0 
Xl 80 12+X200 1 2+X2 1012-3El 82021>=0 
X190l2+X20012+X210l2-3El9202l>=O 






Xl 7013-FI 7>=0 
XlS013-F18>=O 

































X150 13+X200 13-2Fl 520>=0 
Xl6013+XI7013-2F1617>=O 
X16013+ X18013-2F1618>=O 










Xl90 13+ X200 13-2F 1920>=0 
X19013+X21013-2F1921>=O 
X20013+X21013-2F2021>=O 











XI7013+ X18013+ X21013-3FI7I821>=O 
X17013+ X19013+ X20013-3F171920>=0 
XI 70 13+X20013+ X21013-3Fl72021>=O 
XI8013+XI9013+X20013-3F181920>=O 






Xl 40 I 4-G 14>=() 
Xl 50 14-G IS>=() 































X140 14+X200 14-2G1420>=O 
Xl4014+X21014-2G1421>=O 
X15014+XI6014-2GI516>=O 
Xl 50 14+ Xl70 14-2G 1517>=0 
XI5014+XISOI4-2GI5IS>=O 
X15014+XI9014-2G1519>=O 







X17014+ Xl90 14-2GI 719>=0 
XI7014+X20014-2GI720>=O 






XI90 14+X21 014-2G192 1>=0 
X20014+X21014-2G2021>=0 
X200 14+ X220 14-2G2022>=O 





X130 14+ X170 14+ X200 14-3G 131720>=0 
XI4014+XlS014+X20014-3GI41S20>=O 





















































Xl 80 I S+X2201S-2H1822>=O 
Xl90 15+ X200 I 5-2HI 920>=0 
XI90IS+X21015-2H1921>=O 




X2201 5+ X230 15-2H2223>=O 





XJ3015+ X17015+ X20015-3HJ31720>=O 
X14015+X180l5+X20015-3Hl41820>=O 




Xl6015+ X170l5+ X22015-3HI61722>=O 
XI6015+X18015+X200IS-3H161820>=O 
XI6015+X18015+X21015-3H161821>=O 
X17015+ X18015+ X2001 5-3Hl 71820>=0 
X17015+ X18015+ X2 101 5-3Hl 7182 1>=0 
X17015+ X18015+ X22015-3Hl71822>=0 






X18015+X200 1 5+X22015-3Hl 82022>=0 
X18015+X21015+X22015-3H182122>=O 
Xl9015+ X20015+ X21015-3H192021>=O 
XI9015+X20015+X22015-3H192022>=O 
X200 I 5+X2 1015+X220 1 5-3H202 122>=0 




Xl 501 6-Il 5>=0 
XI60 16-I1 6>=0 
X17016-Il7>=O 
X18016-Il8>=O 
Xl90 16-Il 9>=0 
X20016-I20>=O 
















XI3016+X200 1 6-211 320>=0 
Xl4016+Xl6016-2Il416>=O 
X14016+XI8016-211418>=O 












Xl 60 1 6+X200 1 6-2Il 620>=0 
Xl60 16+ X2 10 16-2Il621 >=0 
XI7016+X18016-2Il7I8>=O 
XI7016+XI9016-2Il7I9>=O 
X170 16+ X200 16-2Il720>=O 
Xl 7016+X2 10 16-2Il 72 1>=0 
X180 16+ Xl90 16-2Il819>=O 
Xl 80 16+X200 16-2I1820>=O 
XI8016+X210 16-21182 1>=0 
X180 16+ X220 1 6-2Il 822>=0 
Xl9016+X20016-2Il920>=O 
X19016+ X21016-2Il921>=0 
X200 16+X2 1016-212021>=0 
X200 16+ X220 16-212022:>=0 
X21016+ X220 16-2121 22>=0 
X21016+X23016-212123>=O 
X220 16+ X230 16-212223>=0 
X12016+ X17016+ X2001 6-3Il2 1 720>=0 
X12016+X18016+X20016-3Il21820>=O 
X12016+ X18016+ X21 0 16-31 121821>=0 
X120 16+X20016+X220 16-31122022:>=0 
X13016+ X17016+ X20016-3Il31720>=0 
XI4016+X18016+X20016-3Il41820>=O 
X14016+X20016+X21016-3Il42021>=O 
Xl 5016+X18016+X2001 6-31151820>=0 
X15016+XI8016+X21016-3I1S1821>=O 
Xl 5016+X180 16+X220 1 6-311 5 1822:>=0 




X17016+ X1S016+ X2 1016-3II7IS21>=0 
X17016+ X1SOl6+ X22016-3Il7IS22:>=O 
X17016+ X19016+ X200 16-3II 71920>=0 
X17016+X20016+ X2 101 6-3Il7202 1>=0 
X17016+ X20016+ X220 16-3Il 72022>=0 








X17016+ X21016+ X2201 6-3 II 72122:>=0 
X12017-Jl2>=O 
Xl 30 1 7-Jl 3>=0 
X14017-Jl4>=O 
X1SO 1 7-Jl 5>=0 
Xl 60 1 7-Jl6>=O 
X1701 7-Jl 7>=0 


































XI 60 I 7+X2001 7-2Jl620>=0 
X16017+ X2 10 I 7-2J1 62 1>=0 
XI7017+XISOI7-2Jl7IS>=O 





XlS0 17+ X21 017-2JlS21>=O 
XI SO 1 7+X22017-2JlS22>=O 
X190 17+ X200 17 -2Jl920>=O 
Xl9017+X21017-2J1921>=O 




X220 17+ X230 17-2J2223>=0 
XI2017+XI7017+X20017-3Jl21720>=O 
X12017+ XISOI7+ X20017-3Jl21 S20>=0 
XI2017+X1S017+ X21017-3Jl21S21>=O 
X12017+ X20017+ X22017-3Jl22022>=O 
X13017+ X17017+ X20017-3Jl31720>=O 
X14017+ X1S017+ X20017-3Jl41S20>=O 




Xl6017+ X17017+ X22017-3Jl61722>=O 
X16017+ XlS017+ X20017-3Jl61S20>=O 
X16017+XlS017+X21017-3Jl61S21>=O 
X17017+ XlSOI7+ X20017-3Jl71 S20>=O 
X17017+X18017+ X21017-3Jl71821>=O 
X17017+ X18017+ X22017-3Jl71822>=O 
X170 17+ XI90 17+ X200 17 -3Jl71920>=O 
X170 17+X20017+ X2 1017-3Jl 7202 1>=0 
XI 70 17+X20017+X220 I 7-3Jl72022>=O 
XlS017+ X19017+ X20017-31181920>=O 
X18017+ XI9017+ X21017-3JlSI921>=O 
XlS017+ X20017+ X21017-3Jl82021>=O 
XI8017+X20017+ X22017-3J182022>=O 
X180 17+ X21 017+ X22017-31182122>=0 
Xl9017+X20017+X21017-3Jl92021>=O 
F-13 
XI9017+ X20017+ X2201 7-3JI92022>=O 































XI 40 I 8+X200I 8-2KI420>=O 
XI4018+X21018-2KI421>=0 
XISOI8+XI6018-2KI516>=O 
Xl5018+ X17018-2Kl 5 17>=0 
XISOI8+XI8018-2KI518>=O 
XISOI8+XI9018-2KI519>=O 






XI 7018+XI8018-2KI 718>=0 
X17018+ Xl9018-2Kl719>=O 
XI 70 18+X200 I 8-2KI 720>=0 
XI 7018+X21018-2KI 721>=0 
XI8018+XI9018-2KI819>=O 
X180 I 8+X2001 8-2KI 820>=0 
X1801S+X21018·2K1821>=O 
XI 80 I 8+X2201 8-2KI 822>=0 
XI9018+X20018-2KI920>=O 
XI9018+X21018-2KI921>=O 
X200 18+ X2 I 0 I 8-2K202 1>=0 
X20018+X220IS-2K2022>=O 
X2 1018+X220 I 8·2K21 22>=0 
X21018+X23018-2K2123>=O 
X22018+X23018-2K2223>=O 





X13018+ X17018+ X20018-3KI31720>=O 
X14018+X18018+X20018-3K141820>=O 
XI4018+X20018+X21018-3KI42021>=O 
Xl 5018+X180 18+X20018-3Kl 5 1820>=0 
X15018+XI8018+X21018-3K151821>=O 
XI5018+X18018+X22018-3K151822>=O 
X16018+ X17018+ X22018-3K161722>=O 
XI6018+XI8018+X20018-3KI61820>=O 
Xl6018+X18018+X21018-3K161821>=O 
X17018+ X18018+ X20018-3KI71820>=O 
X17018+ X18018+ X21018-3KI71821>=O 
X17018+ X18018+ X22018-3KI71822>=O 
X17018+ XI9018+ X20018-3KI71920>=O 
X17018+X20018+ X21018-3KI72021>=O 






























Xl40 19+X200 19-2L1420>=O 
XI4019+X21019-2L1421>=O 
XI5019+XI6019-2L1516>=O 
Xl 5019+ XI7019-2L1 5 17>=0 
XI5019+XI8019-2L1518>=O 
X15019+ X19019-2L 1519>=0 
X15019+ X200 19-2L1520>=O 
X16019+ X17019-2L1617>=O 
Xl6019+XI 80 19-2L16 I 8>=0 









Xl 8019+X2 10 19-2L1821 >=0 
F-15 
X180 19+X220 19-2L 1822>={) 




X21 0 19+ X22019-2L2122>={) 
X21019+X23019-2L2123>={) 
X220 19+X230 19-2L2223>={) 









X17019+ X18019+ X20019-3Ll71820>={) 
X17019+X18019+X21019-3Ll71821>={) 
X17019+ X18019+ X2201 9-3Ll71 822>={) 
X17019+ Xl9019+ X200 19-3Ll 71920>={) 
X17019+ X20019+ X2 10 19-3Ll 7202 I>={) 




Xl80 19+X200 I 9+X220 19-3L 182022>={) 
XI8019+X21019+X22019-3LlS2122>={) 
XI9019+X20019+X21019-3Ll92021>={) 
X19019+ X20019+ X220 19-3Ll 92022>={) 
X20019+X21019+X22019-3L202122>={) 










Xl 6020+ X20020-2MI620>={) 
Xl6020+ X21020-2MI621>={) 
X17020+XIS020-2M171S>={) 





X20020+ X21 020-2M2021 >=() 
X20020+ X22020-2M2022>={) 
X21 020+ X22020-2M2122>={) 
X21020+X23020-2M2123>={) 
X22020+ X23020-2M2223>={) 
XI6020+ X17020+ X22020-3M161722>={) 
X16020+ XlS020+ X20020-3M161820>=0 
XI6020+XI8020+X21020-3M161S21>={) 
X17020+ Xl 8020+ X20020-3Ml 71 820>={) 
Xl 7020+X18020+X2 1020-3MI7182 I>={) 
Xl 7020+ X18020+ X22020-3MI71822>={) 
X17020+X20020+X21020-3MI72021>={) 
Xl 7020+ X20020+ X22020-3Ml72022>={) 
XI8020+X20020+X21020-3Ml 8202 I>={) 
F-16 
Xl 8020+ X2oo20+ X22020-3MI82022>=O 
X18020+ X21020+ X22020-3M182122>=O 
X2oo20+ X21020+ X22020-3M202122>=O 







X17021 + X21 021-2NI721>=O 
X20021+X21021-2N2021>=O 
X20021 + X22021-2N2022>=O 
X21021+X22021-2N2122>=O 
X21021+X23021-2N2123>=O 
X22021 + X23021-2N2223>=0 
X17021 + X20021 + X21021-3NI72021>=O 
X1702l+X20021 + X22021-3NI72022>=O 
X2oo21+X21021+X22021-3N202122>=O 











02+8103+81203+B 1303+BI403+81603+BI803+B 13503+B 13603+B 145 03+BI4603+8104+ 













B24602+845602+8403+B 1403+B2403+B3403+84503+84603+84703+84903+B 1450 3+BI4603+ 
B24503+B24603+B45603+B404+BI404+B2404+B3404+B4504+B4604+84704+B4904+BI4504+ 
BI4604+B24504+B24604+B45604+B405+BI405+B2405+B3405+84505+84605+B4705+84905+ 
B 14505+B 14605+B24505+B24605+B45605+B406+B2406+B3406+B4506+B4606+B4706+B4906+ 
B24506+B24606+845606+B407+B4507+84607+B4707+B4907+845607=1 
B 1350 1 +B502+B2502+B3502+B4502+B5602+B5702+B5802+B 13502+B 14502+B23 502+B24502+ 
B35602+845602+B503+B2503+B3503+84503+B5603+B5703+B5803+BI3503+BI4503+B23503+ 




B2460 1 +B602+B 1602+B3602+B4602+B5602+B6702+B6802+B6902+B13 602+BI4602+B24602+ 
B35602+B45602+B603+B 1603+B3603+B4603+B5603+B6703+B6803+B6903+B 13603+B 14603+ 


















DlOI8+DI019+DlOll 13+DI01119+ElO+EI012+EI013+EI014+EI01S+EI018+EI019+EI011 13+ 
EI01119+FIO+FI012+FI013+FI014+FIOlS+Fl018+FI019+<J10*{J1012+(i1013+<JI014+<JI01S+ 
(i1018+<J101~1 
Cll+C1011+C1112+C1113+CI119+C101113+CI01 I 19+Dll+D101 l+Dl I 12+Dl 113+DlI14+Dl 119+ 
DlOll 13+DlOIII9+DI11920+Ell+EI01 l+ElI12+EI113+EII14+El 1 I9+E 10 1 1 13+EIOIII9+ 
Ell192~1 





























K131S+KI5 16+K15 17+K1S 18+Kl 5 19+K1520+K151820+K151821+KIS 1 822+Ll5+L 1315+Ll516+ 
L1SI7+LI518+LISI9+LI520+L1SI820+LI51821+LI51822=1 
Dl6+Dl216+013 16+0 1416+01516+Dl618+Dl619+Dl620+Dl61820+EI6+EI216+E 1316+EI416+ 
EI516+EI618+EI619+EI620+EI621+EI61820+EI61821+FI6+FI216+Fl316+FI416+FI516+FI617+ 
F1618+F1619+FI620+FI621+FI61820+F161821+<J16+<J1216+CJ1316+CJ1416+CJl516+<J1617+CJ1618+CJ161 











G 13172O+<J 161722+G 17182O+<J 171821 +<J 171S22+<J 171920+G 172021+<J 172022+HI7+HI217+H1317+HI5 




Jl72021 +Jl72022+KI7+KI217+K1317+K1S17+KI617+KI718+KI719+K 172O+KI72l+KI21720+ 









G151 S+<J1618+<JI 71S+<J1S19+<J1S2O+<J1S21+<J1822+<J121S2O+<J121S21+<J141S2O+<J1 51820+ 
GI51S21+GI51822+<J161S20+GI61821+<J171820+GI71S21+<J171822+<J1S1920+GI81921+<J1S2021+<J182 

























D20+D 1220+DI320+DI420+DI520+DI620+DI820+D 1920+D 111920+D121820+D 141820+DI51S20+ 






021 +<J 182022+<J 192021 +<J 192022+<J202122+H2O+HI220+H1320+HI420+H1520+HI620+ 
HI720+HI820+HI920+H2021 +H2022+H121720+H121820+HI22022+H131720+HI41820+HI42021 + 
H151S20+HI61820+HI71S20+HI71920+HI7202 1 +Hl72022+HI8192O+HI8202l+HI82022+HI9202l+Hl92 



















122+H21 +H142 1 +HI621 +HI 721 +H1821 +HI 921 +H2021 +H2122+H2123+HI21821 +H142021 + 
H151821 +H161821 +H17182I+Hl72021 +H181921 +HI82021 +HI82122+HI92021 +H202122+121+ 
11421 +11621 +Il721+1I 821 +Il921 +12021+12122+12 123+Il21821+Il42021 +I15 1821 +Il61821+Il71821 + 
1172021+1181921+1182021+1182122+1192021+1202122+J21+JI421+JI621+JI721+JI821+JI921+J2021+J212 
2+J2123+JI21821+JI42021+JI51821+JI61821+JI71821+JI7202I+JI81921+JI82021+JI82122+ 
Jl92021 +J202122+K21 +K1421 +K1621 +Kl721 +K1821 +K1921 +K2021 +K2122+K2123+K121821 
K142021+KI51821+K161821+K171821+KI72021+KI81921+KI82021+KI82122+KI92021+K202122+L21+ 




G 172122+Hl72122+Il72122+Jl72122+KI72122+L 172122+~172122+Nl72122+ 
G22+<J1822+<J2022+<J2122+<J122022+<J151822+<J161722+<J171822+<J172022+<J182022+<J182122+ 









H23+H2123+H2223+I23+I2123+I2223+ J23+ J2123+ J2223+K23+K2123+K2223+L23+L2123+L2223+ 
~3+~123+~223+N23+N2123+N2223+023+02123+02223+P23~1 
Persamaan (4.3) 
B 10 1+B20 1+B 1201+ B1301+B13501+B2460I-Xl~ 
BI02+B202+B302+B402+B502+B602+B702+B802+B902+BI202+BI302+B 1402+B 1602+B 1802+ 
B2302+B2402+B2502+B2702+B2902+B3402+B3502+B3602+B3802+84502+B4602+84702+84902+ 
B5602+B5702+B5802+B6702+B6802+B6902+B7802+B7902+B8902+Bl3502+B 1 3602+B 14502+ 
B 1 4602+B23 502+B24502+B24602+B3 5602+845602-X2~ 
BI03+B203+B303+8403+B503+B603+B703+B803+B903+BI203+BI303+BI403+BI603+BI803+ 
B2303+B2403+B2503+B2703+B2903+B3403+B3503+B3603+B3803+B4503+84603+84703+84903+ 
B5603+B5703+B5803+B6703+B6803+B6903+B7803+B7903+B8903+B 13 503+B 13603+B 14503+ 
BI4603+B23503+B24503+B24603+B35603+845603-X3~ 
B 1 04+B204+B304+8404+B504+B604+B704+B804+B904+B 1204+B 1 304+B 1 404+B 1 604+B 1 804+ 
B2304+B2404+B2504+B2704+82904+B3404+B3504+B3604+B3804+84504+B4604+84704+84904+ 













CIO+CI I+C1 2+CI3+C19+C101 I+C10 1 2+ClOI3+C1019+C1 1 12+CI 1 13+CI 1 19+C12I3+C1219+ 
C101 1 i3+C101119-Xl~ 
F-21 





E I O+E II +E 12+E 13+E 14+E 15+E 16+E lS+E 19+E20+E21 +E I 0 II +EI 012+E I 0 13+E I 0 14+E 1 0 15+E 1 0 IS+E 1 01 
9+EI112+El 113+El 114+EI119+EI213+EI214+EI215+EI216+EI21S+El219+ EI220+E1314+ 
EI315+EI316+EI319+EI320+EI416+EI41S+EI419+EI420+EI421+EI516+EI51S+EI519+EI520+ 
E161 S+EI619+EI620+E 1621+E1S 19+E1820+E 1821+E 1920+E1921+E2021 +EI01113+EI01119+ 
EI11920+EI21S20+EI21821+EI41S20+EI42021+EI51S20+EI51821+El61820+E161821+E181920+ 
EI81921+EI82021+EI92021-X12~ 
















9+H1420+H1421 +HI516+HI517+HI518+HI519+HI520+HI617+HI618+HI619+HI620+HI621 +HI718+Hl 
719+HI72O+HI721+Hl SI9+HI820+HI821+HlS22+HI92O+HI921 +H2021+H2022+H2 122+H2123+H2223+ 
HI21720+HI21820+HI21821 +HI22022+H131720+HI41S20+Hl42021 +Hl51S20+ 
H1S1S21+H1SI822+HI61722+HI61820+HI61821+HI71820+HI71821+H171822+HI7192O+HI72021+ 
HI72022+HI81920+HI81921 +H1S2021 +HI82022+HI82122+HI92021 +HI92022+H202122 -X15=O 

















K1620+K1621 +KI71S+KI719+KI720+KI721 +KI819+KI820+KI821 +K1S22+KI920+KI921 + 
K2021+K2022+K2122+K2123+K2223+KI2172O+KI21S20+KI21821+KI22022+K13172O+KI41S20+ 





















677. 178B702+677. 178B802+646.0535B902+2548.214B 1202+6460.535B 1302+6460. 535B 1402+ 
3230.2675BI602+3631.392B 1802+6460.535B2302+646O .535B2402+ 3230 .2675B2502+ 3631.392B2702+ 3230. 
2675B2902+3876.321B3402+4522.3745B3502+4522.3745B3602+4533.499B3802+ 
4532.3745B4502+4532.3745B4602+4553.499B4702+4532.3745B4902+646.0535B5602+ 
677. 178B5702+677. 178B5802+677.178B6702+677. 178B6802+646.053 5B6902+677.178B7802+ 
677. 178B7902+677. 178B8902+7106.5885B13502+7106.5885B 13602+7106.5885BI4502+ 
7106. 5885B 14602+7106. 5885B23502+ 7106. 5885B24502+ 7106. 5885B24602+4522.3745B35602+ 
4522.3745B45602-B2=O 
2584.214BI03+2584.214B203+3876.32IB303+3876.321B403+646.0535B503+646.0535B603+ 
677. 178B703+677. 178B803+646.0535B903+2548.214B 1203+6460. 535B 1303+6460.535B 1403+ 
3230.2675B 1603+ 3231. 17926B 1803+6460. 535B2303+646O.535B2403+ 3230.2675B2503+ 
3631.392B2703+ 3230.2675B2903+ 3876.321B3403+4522.3 745B3503+4522.3 745B3603+ 
4533.499B3803+4532.3745B4503+4532.3745B4603+4553.499B4703+4532.3745B4903+ 
646.0535B5603+677. 178B5703+677. 178B5803+677. 178B6703+677. 178B6803+646. 0535B6903+ 




677. 178B704+677. 178B804+646.0535B904+2548.214BI204+6460.535B 1304+6460.535BI404+ 
3230.2675B 1604+ 3231. 17926B 1804+6460.535B2304+6460.535B2404+ 3230.2675B2504+ 
3631.392B2704+ 3230.2675B2904+3876.321B3404+4522.37 45B3504+4522.3745B3604+ 
4533.499B3804+4532.3745B4504+4532.3745B4604+4553.499B4704+4532.3745B4904+ 
646.0535B5604+677 . 178B5704+677 . 178B5804+677. 178B6704+677 . 178B6804+646.0535B6904+ 
647.87704B7804+677. 178B7904+677. 178B8904+7106.5885B 13504+7106.5885B 13604+ 
7106.5885BI4504+7106.5885BI4604+7106.5885B23504+7106.5885B24504+71 06. 5885B24604+ 
4522.3745B35604+4522.3745B45604-B4=O 
2584.214BI05+2584.214B205+3876.321B305+3876.321B405+646.0535B505+646.0535B605+ 
677. 178B705+677. 178B805+646.0535B905+2548.214B 1205+646O.535B 1305+646O.535B 1405+ 
3230.2675B 1605+3231. 17926B 1805+6460.535B2305+6460.535B2405+ 3230.2675B2505+ 
3631.392B2705+3230.2675B2905+ 3876.321B3405+4522.3 745B3505+4522.3745B3605+ 
4533.499B3805+4532.3745B4505+4532.3745B4605+4553.499B4705+4532.3745B4905+ 
646.0535B5605+677. 178B5705+677. 178B5805+677. 178B6705+677. 178B68 05+646.0535B6905+ 
647.87705B7805+677. 178B7905+677. 178B8905+7106.5885B13505+7106. 5885B 13605+ 
71 06.5885B 14505+71 06. 5885B 14605+71 06.5885B23 505+71 06.5885B24505+ 7106. 5885B24605+ 
4522.3745B35605+4522.3745B45605-B5=O 
2584 .214B206+3876.32IB306+ 3876.321B406+646.0535B506+646.053 5B606+677 . 178B706+ 




677. 178B7906+677.178B8906+7106.5885B23506+ 7106.5885B24506+7106.5885B24606+ 
4522.3745B35606+4522.3745B45606-86=O 
3876.321B407+646.0535B507+646.0535B607+677.178B707+677.178B807+646.0535B907+ 
4532.3745B4507+4532.3745B4607+4553 .49984707+4532.3 745B4907+646.0535B5607+677 . 178B5707+ 
677. 1 78B5807+677. 178B6707+677.178B6807+646.0535B6907+677. 17 8B7807+677.178B7907+ 
677. 178B8907+4522.3745B45607-B7=O 
646.0535B608+677.178B708+677. 178B808+646.0535B908+677. 178B670 8+677. 178B6808+ 
646.0535B6908+677. 178B7808+677. 178B7908+677. 178B8908-B8=O 
677 . 178B809+646. 0535B909+677 . 178B8909-89=O 
671.1185C 10+660.0821Cll +646.0535CI2+646.0535C13+672.81 76CI 9+685. 1471C 1011 + 
671.1185CI012 + 671.1185C1013 + 660.90734CI019 + 660.0821Cll12 + 660.082ICll13 + 686.8462CI 119 + 
646.0535CI2I3+672.81 76CI219 + 685.1471CIOI 1 13 + 711.9112CIOI 119-BIO = 0 
671.1185010 + 660.082101 1 + 646.0535012 + 646.0535013 + 682.4105014 + 680.3356015 + 
F-23 
646.0535Dl6 + 646.0535Dl8 + 672.8176019 + 646.0535020 + 685.147101011 + 671.1185Dl012 + 
67J.l18501013 + 663.65654Dl014 + 663.06192DlOI5 + 67I.l185Dl018 + 660.9073401019 + 
660.082101112 + 66O.0821DI113 + 696.439201114 + 686.8462DlI19 + 646.053501213 + 682.4105Dl214 + 
680.3356Dl215 + 646.053501216 + 646.053501218 + 672.8176Dl219 + 
646.0535Dl220 + 682.410501314 + 680.335601315 + 646.053501316 + 672.817601319 + 646.053501320 + 
682.4105Dl416 + 682.4105Dl418 + 709.1746D1419 + 682.4105Dl420 + 680.335601516 + 680.3356Dl518 
+707.099701519 + 680.335601520 + 646.0535Dl618 + 
672.8176Dl619 + 646.053501620 + 672.817601819 + 646.0535Dl820 + 672.817601920 + 685.14710101113 
+ 711. 91120 10 1119+686.8462Dl 11920+646.0535Dl21820+682.41050141820+ 
680.33560151820+646.0535Dl61820+671.1185Dl81920-Bll=O 
671.1185E 10+660.082IEll +646.0535E12+646.0535E13+682.4105E14+680.3356E15+646.0535EI6+ 
646.0535EI8+672.8176EI9+646.0535E20+646.0535E21+685.147IE1011+671.1185E1012+ 
671. 1185EI013+663.65654ElOI4+663.06192ElOlS+671. 1 18SEI018+660.90734 EI019+660.082IEI112+660.0 
82IEII13+696.4392EI114+686.8462EI119+646.0535EI213+682.4105EI214+680.3356EI215+ 
646.0535E1216+646.0535EI218+672.8176E 1219+646.0535E 1220+682.41 05E 1314+680.3356E 1315+ 






672.8176EI81920+672.8176E181921 +646.0535EI82021+672.8176EI92021-B 12 =0 
671.1185FI0+646.0535F12+646.0535F13+682.4105F14+680.3356F15+646.0535F16+646.0535F17+ 
646.0S35FI8+672.8176FI9+646.0S35F20+646.053SF21 +671.1185FI012+671.1185FlO13+ 









646.0535FI61821+646.0535FI71820+646.0535FI71821 +672.8176FI71920+646.0535Fl72021 + 
672.8176FI81920+672.8176F181921 +646.0S3SF182021 +672.8176FI92021-B 13=0 
646. 0535G 172122+671.1185G 10+646. 0535G 12+646. 0535G 13+672.41OSGI4+680.33 S6G 1 S+ 
646.0535GI6+646.0535G17+646.0535Gl8+672.8176G19+646.0535 G20+ 646.053SG21+646.0535G22+ 
671.1 185GI012+671.1 185G1013+663.65654GI014+663.06192GlOI5+671.1185 GI018+ 
66O.90734GI019+646.0535G1213+672.4105GI214+680.3356G1215+646.0535GI216+646.0535GI217+646.0 
535G 1218+672.8176G1219+646.0535G 1220+672.4105G 1314+680.3356G131 S+646.0S3SG 1316+ 
646.0535G1317+672.8176G1319+646.0535G1320+672.410SGl416+672.4lOSGI418+709.1746G1419+ 
672.410SGI420+672.4105GI421+680.3356G1SI6+680.3356G1517+680.3356G1518+707.0997GI519+ 
680.3356G1520+646.0S35Gl617+646.0S35G 1618+672.8176G1619+646.0S3SGl620+646.0535G 1621 + 





646.0535Gl71821 +646.0535Gl71822+672.8176G171920+646.0535Gl72021 +646.0535Gl72022+ 
672.8176GI81920+672.8176GI81921+646.0535GI82021+646.0535GI82022+646.0535GI82122+ 
672.8176GI92021 +672.8176G192022+646.0535G202122-B 14=0 
646.0535HI72122+646.0S3SHI2+646.0S3SHI3+672.4105H14+680.3356Hl5+646.0535HI6+ 




672.4105HI421+680.3356Hl5 16+680.3356H1S 17+680.33S6HlS 18+707. 0997HlSI9+680.33S6H1520+ 
646.0S3SHI617+646.053SH1618+672.8176H1619+646.0S3SHl620+646.0535H1621+646.053SH1718+ 
672.8176H1719+646.0S3SHl720+646.0S3SHI721 +672.8176HI819+646.0S3SHI820+646.053SH1821+ 





646.0535Hl72022+672.S176H1SI920+672.S176HlSI 921 +646.0535HI S2021 +646.0535H1S2022+ 
646.0535HlS2122+672.S 176HI92021+672.S 176HI92022+646.0535H202122-B15=O 
646.053SIl72122+646.0S3S112+646.0S3SIl3+672.4105114+6S0.33S6IlS+646.OS3SIl6+646.0S35117+ 
646.0S35IlS+672.S176119+646.0S35120+646053S121+646.0S3S122+646.053S123+646.0S3511213+ 
672.41 OSIl214+6S0.33S6Il21S+646.0S3511216+646.05351 1217+646.0S3SI121S+672.S17611219+ 
646.0S3SIl220+672.4lOSIl314+6S0.33S611315+646.0S3SI1316+646.053SI1317+672.S17611319+ 
646.0S3SIl320+672.410S11416+672.410SI141S+709.1746I1419+672.4105Il420+672.410SIl421+ 
6S0.33S6Il516+6S0.3356IlS 17+6S0.33S6I1S IS+ 707.099711S19+6S0.33S6I1S20+646.0S3SI1617+ 
646.0S3SIl61S+672.S17611619+646.0S35Il620+646.0S3SIl621 +646.0S3SI171S+672.S17611719+ 
646. OS35Il720+646.0S3SIl721 +672.S176IlSI9+646.0S35I1S20+646.053SIlS21 +646. 053511S22+ 
672.S17611920+672.S17611921 +646.0S3 SI2021 +646.0S3S12022+646.053S12122+646.053S12123+ 
646.0S3 S12223+646.0S3SIl21720+646.0S35Il21S20+646.0535Il21S21 +646.0S3SI122022+ 
646.0S3SI131720+672.41051141S20+672.41 051142021 +680.33S6I1S1S20+6S0.33S61151S21 + 






672.41 OS11214+6S0.33 S611215+646.0S3S11216+646.053SJl217+646.0S35Jl21S+672.S17611219+ 
646.0S3SJl220+672.410S11314+6S0.33S6Jl31S+646.0S3SJl316+646.0S3SJl317+672.S176Jl319+ 
646.0S35Jl320+672.410SJl416+672.410S1141S+709.1746J1419+672.410SJl420+672.410SJl421+ 
6S0.33S6JlSI6+6S0.33S6JlSI7+6S0.33 S61151S+707 .0997JlS19+6S0.J356JlS20+646.0S35Jl617+ 
646.0S35Jl61S+672.S176Jl619+646.0S3SJl620+646.0S3SJl621+646.0S35Jl7IS+672.S176Jl719+ 
646.0S3SJl720+646.0S3SJl721+672.S176JlSI9+646.0S3SJlS20+646.0S3SJlS21+646.0S35JlS22+ 
672.S 176Jl920+672.S 176Jl921 +646.0S35J2021 +646.0S3SJ2022+646.0S3SJ2122+646.0535J2123+ 
646.0S35J2223+646.05351121720+646.053S1121820+646.0S3S1121821+646.0S351122022+ 
646.0S35Jl31720+672.410SJl41S20+672.410S1142021+6S0.33S611 S 1 S20+6S0. 335611 S1821+ 
6S0.33S6JlSI822+646.0S35Jl61722+646.0S35Jl61S20+646.053SJl61821+646.0S35Jl71820+ 
646.053SJ171821 +646.0S35Jl71822+672.8176Jl71920+646.0535Jl72021 +646.0535JI72022+ 
672.8176Jl81920+672.8176JlSI921+646.0S3SJlS2021+646.0S3SJl82022+646.0S35Jl82122+ 
672.S176Jl92021 +672.S176Jl92022+646.0S3SJ202122-B 17 =0 
f...24 
646.0S3 SK 172122+646.0535K 12+646.053 5K13+672.4105K14+6S0 .3356KI5+646.053 5K 16+ 




672.41 05KI421 +6S0.33 S6KISI6+680.33S6K IS 17+680.33S6K1S18+707.0997K1S19+6S0.33S6K IS20+646.0S 
35KI617+646.0S35KI61S+672.S176KI619+646.0535KI620+646.0535K1621 +646.0S35KI71S+ 
672.8176KI719+646.0535Kl720+646.0535KI72I+672.8176KI819+646.0S3SK1S20+646.0S3SK1S21 + 
646.0S3 SKI S22+672.S 176KI920+672.8176KI921+646.0S35K2021+646.0S 3SK2022+646.0S3SK2122+ 
646.053SK2123+646. OS3SK2223+646.0S35KI21720+646. 053SKI21S20+646.053SK121S21 + 
646.0S35KI22022+646.0S35K131720+672.410SKI41S20+672.4105KI42021+6S0.33S6K1S1S20 
+6S0.3356K1S1S21+6S0.33S6K1SI822+646.0S35KI61722+646.0S3SKI61820+646.0S35KI61821+ 
646.0S3SKI71820+646.0S3SKI71821 +646.0S3SKI71S22+672.8176KI71920+646.0S3SKI72021 + 
646.0535KI72022+672.S176K1S1920+672.S176K1S1921+646.0535K1S2021 +646.0535K182022+ 
646.0S3SKI82122+672.8176KI92021 +672.S176KI92022+646.0S35K202122-BI8=O 
646.0535L 172122+646.0535L 13+672.4105L14+680.3356Ll5+646.0535L 16+646.0S3 SL 17+ 
646.053SL 18+672.8176Ll9+646.0535 L20+ 646.053 5L21 +646.0535L22+646.0S3 5L23+672.4105L 1314+ 
6S0.33S6LI315+646.053SL1316+646.0S3SL1317+672.8176L1319+646.0535Ll320+672.41O5Ll416+ 
672.41 05L 1418+709.1746L1419+672.4105Ll420+672.4105Ll421 +6S0.3356LI516+6S0.33S6LlSI7+ 
680.3356Ll51S+707.0997L1519+6S0.33S6Ll52Q+646.0535Ll617+646.0535L161S+672.8176L1619+ 
646.0S35L 1620+646.0535L 1621 +646.0535Ll718+672.8176Ll719+646.0535LI720+646.0535Ll72l+ 












646.0535MI71821 +646.0535MI71822+646.0535MI72021 +646. 0535MI72022+646.053 5M182021 + 
646.0535MI82022+646.0535MI82122+646.0535M202122-B20=0 
646.0535NI72122+646.053 5NI7+646.0535N20+646.0535N21 +646.0535N22+646.0535N23+ 





6B 1301+6BI3501+6B24601+6B302+6B402+6B 1302+6BI402+6B2302+6 B2402+6B3402+6B3502+ 




6B 13503+6B 13603+6B 14503+6BI4603+6B23503+6B24503+6B24603 +6B35603+ 
6B45603+6B304+68404+6BI304+6BI404+6B2304+6B2404+6B3404+6B3504+ 
6B3604+6B3804+6B4504+6B4604+6B4704+6B4904+6BI3504+6BI3604+6BI4504+ 
6BI4604+6B23504+6B24504+6B24604+6B35604+6B45604+6B305+6B405+6B 1305+6B 1405+6B230 5+6B24 
05+6B3405+6B3505+6B3605+6B3805+6B4505+6B4605+6B4705+ 





































8+1( 1519+1(1619+1(1719+1(1819+1(1920+1(1921 +1(141820+K 142021 +1(151820+1(151821 + 
1(151822+1(171920+1(181920+1(181921 +1(192021 +1(192022+L 14+L 15+L 19+L 1314+L1315+L1416+ 
LI418+LI419+LI420+LI421+L1516+LI517+LI518+LI519+L1520+Ll619+LI719+LI819+LI920+ 
LI921+LI41820+L142021+L151820+LI51821+LI51822+L171920+LI81920+LI81921+L192022-SD=O 
4B101 +4B201 +4BI201+ lOB 130 1+ 1 lB 1350 1+ IIB24601+4BI02+48202+68302+6B402+ 
B502+8602+B702+B802+B902+481202+IOB 1302+108 1402+5BI602+ 5BI802+1082302+IOB2402+ 
5B2502+582702+5B2902+683402+783502+783602+783802+7B4502+784602+7B4702+7B4902+ 
B5602+B5702+B5802+86702+B6802+86902+87802+87902+88902+ lIB 13502+ lIB 13602+ 
I 1814502+1 IBI4602+1 IB23502+1 IB24502+IIB24602+7835602+784560 2+4BI03+48203+6B303+ 
68403+B503+B603+8703+8803+8903+4BI203+1081303+1081403+5B 1603+5B 1803+1082303+ 
IOB2403+582503+582703+582903+683403+783503+783603+783803+7B4503+7B4603+7B4703+ 
784903+85603+B5703+85803+B6703+B6803+86903+87803+87903+B8903+ lIB 13503+ 118 13603+ 
I 1814503+11814603+1 IB23503+11B24503+11824603+7835603+7B45603+4B 104+48204+6B304+ 
6B404+8504+B604+B704+8804+B904+4B 1204+ 108 1304+ I OB 1404+58 1604+5B 1 804+ IOB2304+ 
10B2404+582504+5B2704+582904+683404+783504+7B3604+783804+784504+7B4604+7B4704+ 
784904+85604+B5704+85804+86704+86804+86904+87804+87904+B8904+ lIB 13 504+ 118 13604+ 
lIB 14504+ lIB 14604+ I1B23504+ I1B24504+ IIB24604+ 7835604+ 7B45604+48 105+4B205+68305+ 
6B405+B505+8605+B705+8805+8905+4BI205+1081305+IOBI405+581605+5BI805+1082305+ 
1082405+582505+5B2705+582905+683405+783505+783605+783805+7B4505+7B4605+784705+ 
784905+B5605+85705+B5805+86705+B6805+86905+B7805+87905+88905+ 118 13 505+ 118 13605+ 
11814505+1 IB14605+1 IB23505+1 1824505+11B24605+7835605+7B45605+4 8206+6B306+68406+ 






G 172122+HI72122+Il72122+ Jl72122+KI72122+Ll72122+MI72122+NI72122+CIO+C II +CI2+C13+ 
CI9+CI011+C1012+CI013+CI019+C1112+CII13+C1119+C1213+C1219+C101113+C101119+010+ 
F-26 
D II +D 12+D 13+D 14+D 15+D 16+D 18+D I 9+D20+D I 0 I J+D I 0 I 2+D I 0 13+D 1 0 14+D I 0 I 5+D I 0 18+ 
01019+01 I 12+01113+01114+01 119+DI213+DI214+01215+DI216+DI218+DI219+01220 +D1314+D131 
5+D1316+D1319+D1320+D1416+D1418+D1419+DI420+DI516+DI518+DI519+D1520+D1618+ 
O1619+01620+01819+01820+01920+DlOll13+010III9+01I1920+DI21820+0141820+0151820+ 





















HI418+HI419+HI420+HI42 J+H15 16+HI517+HI5 18+HI519+HI520+HI617+HI618+Hl619+ 
H1620+H1621 +HI718+HI719+HI720+HI72 1 +HI819+HI820+HI821 +HI822+HI 920+H1921 + 
H202J+H2022+H2122+H2123+H2223+HI21720+HI21820+HI21821+HI22022+H131720+H14 1820+ 
H142021 +HI51820+HI51821 +HI51822+HI61722+Hl61820+HI61821 +HI71820+HI71821 +HI71822+H171 
92O+H172021 +HI72022+HI81920+HI81921 +H182021 +Hl82022+HI82122+ 
H19202 I+HI92022+H202122+112+11 3+114+11 5+11 6+11 7+1 18+11 9+120+121+122+ 123+11213+11214+ 
1l215+1l216+1l217+Il218+11219+Il220+Il314+Il315+Il316+113 17+113 I9+Il32 0+11416+11418+ 
11419+11420+11421+11516+11517+11518+11519+11520+11617+11618+11619+11620+11621+11718+ 
11719+11720+11721 +11819+11820+11821 +11822+11920+11921 +12021 +12022+12122+12123+12223+ 
1121720+1121820+1121821+1122022+1131720+1141820+1142021+1151820+1151821+1151822+1161722+ 
1161820+1161821+1171820+1171821+1171822+1171920+1172021+1172022+1181920+1181921+1182021+ 







K12+K13+K14+K15+K16+K17+K18+KI9+K20+ K21 +K22+K23+K1213+K1214+K1215+ 
KI216+K1217+K1218+K1219+K1220+K1314+K131 5+K1316+K1317+K1319+K1320+K1416+ 
KI418+K1419+K1420+KI421 +K15 16+K15 17+K15 18+K1519+KI520+KI617+KI618+KI619+ 
K1620+K1621 +KI718+KI719+KI720+KI721 +KI819+KI820+KI821+KI822+KI920+KI921 + 
1'-27 
K2021 +K2022+K2122+K2123+K2223+KI21720+KI21820+KI21821+K 122022+K13172O+K141820+ 
K142021 +KI51820+K151821 +K151822+K161722+K161820+K161821 +K171820+K 1 71 82 l+K 1 71 822+Kl71 
920+Kl72021 +Kl72022+K181920+KI81921 +K182021+KI82022+K182122+ 







~1621 +~1718+~1720+~1721 +~1820+~1821 + ~1822+ID021 +~022+~122+~123+ID223+ 
~161722+~161820+~161821+~171820+~171821+~171822+~172021+~172022+~182021+ 
M182022+~182122+~02122+N17+N20+N21+N22+N23+NI720+Nl721+N2021+N2022+N2122+N2123+N 









173.16X101+173.16X201+ 194.04X301 + 194.04X401+1476X501+ 147.6X601-C<=O 
173. 16XI02+173.16X202+194.04X302+194.04X402+147.6X502+147. 6X602+248.4X702+248.4X802+ 
270X902-C<=O 




173.16X105+ 173.16X205+ 194.04X305+ I 94.04X405+ 147.6X505+ 147.6X605+248.4X705+248.4X805+ 
270X905-C<=O 




200.04Xl001 0+ II 1. 96Xl1010+219.96X12010+214.2X13010+213.6XI9010-C<=O 





194.52X17013+ I30.2X18013+213.6XI9013+ 109.44X20013+ 126.36X21013-C<=O 
200.04Xl0014+219.96X12014+214.2X13014+290.16Xl4014+273.6X15014+236.88Xl6014+ 
194.52XI7014+ 130.2X18014+213.6XI90 14+ 109.44X20014+ 126.36X21014+93 .36X22014-C<=O 
219. 96X120 15+214.2X130 15+290. 16X140 1 5+273 .6X150 1 5+236.88Xl60 1 5+ 194. 52Xl70 1 5+ 
130.2XI8015+213.6XI9015+109.44X20015+126.36X21015+93.36X22015+370.68X23015-C<=O 
219. 96X120 16+214.2XI30 16+290. 16X140 16+273 .6Xl 50 16+236.88X160 16+ 194.52X170 16+ 
130.2X18016+213.6X19016+109.44X20016+126.36X21016+93.36X22016+370.68X23016-C<=O 
219.96X12017+214.2X13017+290.16Xl4017+273.6X15017+236.88X16017+ 194.52XI7017+ 
130.2X180 17+213.6XI9017+ 109.44X20017+ 126.36X210 17+93.36X22017+370.68X23017-C<=O 
219. 96X120 18+214.2X13018+ 290 . 16XI40 18+273 .6X150 18+236.88Xl60 18+ 194. 52X170 18+ 
130.2XI8018+213.6XI9018+109.44X20018+126.36X21018+93.36X22018+370.68X230I 8-C<"'" 




194.52XI 7021 + I09.44X2002 1+ 126.36X21021 +93 .36X22021 +370.68X23021-C<"'" 
I 26.36X2 I 022+93.36X22022+370.68X23022-C<"'" 




X30 I + X302+ X303+ X304+ X305+ X306= I 
X401 + X402+ X403+ X404+ X405+ X406+ X407= I 
X50 I + X502+ X503+ X504+ X505+ X506+ X507= I 
X60 I + X602+ X603+ X604+ X605+ X606+ X607+ X608= I 
X702+ X703+ X704+ X705+ X706+ X707+ X708= I 
X802+ X803+ X804+ X805+ X806+ X807+ X808+ X809= I 
X902+ X903+ X904+ X905+ X906+ X907+ X908+ X909= I 
XIOOIO+ Xl00l I+ Xl00l2+ XlOO13+ XlOO14=1 
Xl 10 100X110 I I+Xl 1012=1 
Xl2010+ Xl20ll + X12012+ X120 13+ X120l4+ X120l5+ X120l6+ X120l7+ X120l8=1 
X130IO+ X1301 1+ X13012+ X13013+ X13014+ X1301 5+ X13016+ X1301 7+ X13018+ X13019=1 
XI 401 1+ X14012+ XI 4013+ XI4014+ XI4015+ XI4016+ X14017+ XI4018+ XI40l9=1 
XI501 1+ X15012+ XI 5013+ X15014+ X15015+ X15016+ X15017+ X15018+ X15019=1 
XI60II+XI6012+XI6013+XI6014+XI6015+XI6016+XI6017+XI60l8+XI6019+XI6020=1 
XI 701 3+ X17014+ X17015+ XI 7016+ XI701 7+ XI 7018+ XI 701 9+ XI7020+ XI 7021 =1 
XI801 1+ X18012+ XI8013+ X18014+ X18015+ X18016+ X18017+ X18018+ X18019+X18020=1 
X19010+ XI 901 1+ XI 9012+ XI 90 13+Xl 9014+ XI 9015+ XI 9016+ XI 9017+ X19018+ XI 9019=1 
X200 11 + X200 12+ X200 13+ X200 14+ X200 15+ X200 16+ X200 17+ X200 18+ X200 19+ X20020+ X20021 = 1 
X21012+X21013+X21014+X21015+X21016+X21017+X21018+X210l9+X21020+X2102 1+X2 1022= I 
X220 14+ X220 I 5+ X220 I 6+ X220 I 7+ X220\ 8+ X22019+ X22020+ X2202 I + X22022= I 
X2301 5+X23016+X2301 7+X230 I 8+X230 I 9+X23020+X23021+X23022+X23023=1 
Penamaan (4.10) 
elemen kerja-l mendahului elemen kerja-3 
-X 10 I+X30 I <"'" 
-XIOI-XI02+X302<=0 
-XI01-XI02-XI03+X303<"'" 
-XI 0 I -XI 02-XI 03-XI 04+ X304<"'" 
-XIOI-XI02-XI03-XI04-XI05+X305<"'" 
-XI 0 I -XI 02-XI 03-XI 04-XI 05+ X306<"'" 
e1emen kerja-2 mendahului elemen kerja-4 
-X20 I+X40 I <=0 
-X20 I-X202+ X402<"'" 
-X201-X202-X203+X403<"'" 
-X20 I -X202-X203-X204+ X404<"'" 
-X201-X202-X203-X204-X205+X405<"'" 
-X201-X202-X203-X204-X205-X206+X406<"'" 
-X20 I-X202-X203-X204-X205-X206+ X407<"'" 
e1emen kerja-3 mendahului e1emen kerja-5 




-X30 I -X302-X303-X304-X305+ X505<"'" 
-X30 I -X302-X303-X304-X305-X306+ X506<"'" 
-X301-X302-X303-X304-X305-X306+X507<"'" 
F-28 
elemen kerja-4 mendahului elemen kerja-6 
-X40 1+X60 1<=0 
-X401-X402+X602<=O 













eiemen kerja-6 mendahului elemen kerja-8 
-X60 1-X602+ X802<=0 
-X601-X602-X603+X803<=O 
-X601-X602-X603-X604+X804<=O 
-X60 1-X602-X603-X604-X605+ X805<=O 
-X601-X602-X603-X604-X605-X606+X806<=O 
-X60 1-X602-X603-X604-X605-X606-X607+ X807<=O 
-X60 1-X602-X603-X604-X605-X606-X607-X608+ X808<=0 
-X60 1-X602-X603-X604-X605-X606-X607-X608 + X809<=O 














-Xl 00 10-XI 00 II-Xl 00 12-XI 00 13-Xl 00 14+ XI2014<=0 
-XIOOIO-XIOOII-XIOOI2-XI0013-XI0014+XI2015<=O 
-Xl 001 O-XI 0011-XlOOI2-XlO013-Xl 0014+ X12016<=O 
-XlOOIO-XlOOII-X1OOI2-XIOO13-Xl 0014+ X12017<=O 
-XIOOIO-XIOOII-XIOOI2-XI0013-XIOOI4+XI2018<=O 







-Xl OOlO-XlOOII-XI0012-XI OOJ3-XI 0014+ X14017<=O 
-Xl0010-XIOOII-XI0012-XIOOI3-XI0014+ X14018<=O 
-XI00I0-XI0011-XI0012-XI0013-XIOOI4+ X14019<=O 
elemen kerja-l 0 mendahului elemen kerja-19 
-XIOOIO+XI9010<=O 
., :' 
~-,\'V<..\.~UoooA "",,..oI!\f.oh.R """ ... ~ 
lII<lIl"IIA". 
-XlOOlO-XlOOl l+Xl 90 1 1<=0 
-XlOOIO-XlOOll-XI00l2+X190l2<=O 
-XlOOlO-XlOOll-XlOO12-XlOO 13+Xl 90 13<=0 
-XIOOlO-XI 001 I-Xl 0012-XlOO13-XlOOI4+XI9014<=O 





elemen kelja-ll mendalrului elemen kerja-13 
-XllOIO+X130lO<=O 
-Xl lOW-Xl 1011+X1301 1<=0 
-Xl lOW-Xl 101 I-Xl 101 2+X130 12<=0 
-Xl lOW-Xl 101 I-Xl 1012+X13013<=O 
-Xl lOW-Xl 101 I-XI 10 l2+X130 14<=0 
-Xl lOW-Xl 101 I-Xl 10 l2+X130 1 S<=O 
-Xl lOW-Xl 101 I-Xl IOl2+X130l6<=O 
-XI lOW-XI 101 I-Xl 1012+X13017<=0 
-XlIOIO-XllOll-Xl1012+X130l8<=O 
-XI 1010-Xl 101 I-Xl 1012+X13019<=O 
elemen ketja-ll mendahului elemen ketja-14 
-Xl 101O-Xl 101 l+X14011<=O 
-Xl lOW-Xl 101 I-XI 1012+Xl4012<=O 
-Xl lOW-Xl 101 I-Xl 1012+X14013<=O 
-XlIOIO-XllOll-Xl1012+XI4014<=O 
-Xl lOW-Xl 101 I-Xl 10 l2+X140 1 S<=O 
-Xl lOW-Xl 101 I-Xl 1012+X14016<=O 
-XllOlO-XllOll-XlI012+X14017<=O 
-XII010-XIIOll·Xl1012+X14018<=O 
-Xl lOW-XI 101 I-Xl 10 12+X140 19<=0 
elemen ketja-l I mendahului elemen ketja- I 9 
-XIlOlO+X19010<=O 
-Xl lOW-Xl 101 l+Xl901 1<=0 
-XI lOW-XI 101 I-XI 10 12+Xl 90 12<=0 
-Xl lOW-XI 101 I-XI 1012+XI9013<=O 
-XI lOW-XI 101 I-XI1012+XI9014<=0 
-Xl lOW-Xl 101 I-Xl 101 2+XI90 I S<=O 
-Xl lOW-Xl 101 I-Xl 10 l2+Xl 9016<=0 
-Xl lOW-Xl 101 I-Xl 1012+Xl9017<=O 
-XIlOIO·XllOll-Xl1012+X19018<=O 
-Xl lOW-Xl 101 I-XlI012+Xl9019<=O 
elemen kelja-12 mendahului elemen ketja-20 
-X1201O-X12011+X200II<=O 
-X120 10-X120 I l-X120 12+X200 12<=0 
-X1201O-X12011-XI2012-X12013+X20013<=O 
-X1201 O-X1201 l-XI2012-XI201 3-XI2014+ X20014<=0 
-XI20 I O-X120 I 1·X120 12-X120 13·X120 14-X120 I S+ X200 lS<=O 
-X120 1 0-X12011-X120 12-X120 13-XI20 14-XI20 I S-X120 16+ X200 I 6<=0 
-X12010-X120ll-X120l2-X12013-X120l4-X1201S-X12016-X12017+ X200 1 7<=0 
-X120 I 0-X120ll-X120 l2-X120 l3-X120 14-X120 lS-X120 16-X120 17 -XI2018+ X200 18<=0 
-XI2010-X120Il-X12012-X120l3-XI20l4-X120lS-X12016-X120l7-X12018 + X200 I 9<=0 
-X120 I O-XI 20 I I -X120 12-X120 13-X120 14-X120 lS-X120 16-X120 17 -X120 18+ X20020<=O 
-X120 1 O-X120 11-XI20 12-X120 13-XI20 14-XI20 IS-XI20 16-X120 17-X120 18+ X20021 <=0 
elemen ketja-13 mendahului elemen kelja-IS 





-X130 10-X13011-X130 12-X130 13-X130 14-X130 15+ X15015<=O 
-X 13 01 0-X13011-X13012-X13013-X13014-X130 15-X13016+ X15016<=O 
-X13010-X13011-X13012-X130 13-X13014-X13015-X13016-X13017+ X15017<=O 
-X130 10-X130 11-X130 12-X130 13-X13014-X130 15-X130 16-X130 17-X130 18+ Xl SO 18<=0 
-X130 1 0-X13011-X130 12-X130 13-X130 14-X130 15-X130 I6-X130 17-X130 18-X130 19+ XI50 19<=0 






-XI40 11-X140 12-Xl40 13-X140 14-X140 15-XI40 16+ X160 16<=0 
-XI4011-XI4012-XI4013-XI4014-XI401S-XI4016-XI4017+XI6017<=0 
-X14011-XI4012-XI4013-X14014-X14015-X14016-XI4017-XI4018+ XI601 8<=0 
-X14011-X14012-Xl4013-XI4014-XI4015-XI4016-XI4017-XI4018-XI4019+ XI60I9<=O 
-XI4011-X14012-X14013-X14014-X14015-X14016-X14017-X14018-XI4019+ X16020<=O 






-X150 11-XI5012-XI50 13-X150 14-X150 15-XI 50 16+ X180 16<=0 
-XI5011-XI5012-X1S013-X15014-XI501 S-Xl SOI6-X1 5017+ Xl 8017<=0 
-Xl SO 11-XISO 12-XI SO 13-XI 50 14-XlSO 15-X150 16-X150 17-X150 18+ X18018<=O 
-Xl SOll-XI5012-X15013-X15014-XlS015-X15016-X15017-X15018-X15019+ X18019<=O 
-X15011-X15012-X15013-X15014-X1S015-XI5016-X15017-X15018-X15019+ X18020<=O 






-X160 11-X160 12-X160 13-X160 14-X160 15-X160 16-Xl60 17 -X160 18+ Xl70 18<=0 
-Xl6011-XI6012-XI6013-Xl60 14-XI6015-Xl6016-Xl6017-Xl6018-Xl6019+ Xl 70 19<=0 
-XI6011-X16012-X16013-X16014-XI6015-X16016-Xl6017-X16018-X16019-X16020+ X17020<=O 
-XI6011-Xl6012-Xl6013-Xl60 14-Xl6015-Xl6016-Xl6017-Xl6018-Xl6019-Xl6020+ Xl7021 <=0 
e1emen keIja-17 mendahului elemen keIja-22 
-XI7013-XI7014+X22014<=O 
-XI7013-XI7014-XI7015+ X2201S<=0 
-XI7013-XI7014-XI7015-XI 70 I 6+X220 16<=0 
-X17013-X17014-X1701S-X17016-X17017+ X22017<=O 
-XI7013-X17014-XI701S-XI7016-XI7017-XI7018+ X220 1 8<=0 
-X17013-XI7014-XI701S-XI7016-X17017-XI7018-XI7019+X22019<=O 
-XI7013-X17014-X17015-X17016-X17017-X17018-XI7019-XI7020+ X22020<=O 
-XI7013-X17014-X1701S-X17016-X17017-XI7018-X17019-X17020-X17021 + X22021 <=0 
-XI7013-X17014-XI7015-XI7016-XI7017-XI7018-XI7019-X17020-X17021 + X22022<=O 




-X180 11-X18012-X18013-XI8014-XI8015+ X21015<=O 
-X180 11-X180 12-X180 13-XI80 14-X180 15-X180 16+ X21 0 16<=0 
-X18011-X18012-XI8013-XI8014-XI801S-XI8016-XI8017+ X21017<=O 
-X180 ll-X180 12-X180 13-X180 14-X180 15-X180 16-X180 17-X180 18+ X21 0 18<=0 
-X180 II-XI8012-XI8013-XI8014-X18015-X18016-X18017-XI8018-XI8019+ X21 019<=0 
-X180 II-XI8012-XI80 I3-X180 14-X180 15-X180 16-X18017-X1S0 IS-XlSO 19-X1S020+ X21020<=O 
1'-31 
-XISO I I-Xl SO 12-XISO 13-XISO 14-XISO IS-XISO 16-XISO 17-XISO IS-XISO 19-XIS020+ X21 021 <=0 
-XISOII-XISOI2-XISO 13-XISOI4-XISOIS-XISOI6-XISOI7-XISOIS-XISOI9-XIS020+ X2I 022<=0 
elemen keIja-IS mendahului elemen keIja-22 
-XISOII-XISOI2-XIS013-XI8014+X22014<=O 
-XISOII-XISOI2-XIS013-XISO 14-XISOIS+ X220I S<=O 
-XISOII-XISOI2-XISOI3-XISOI4-XISOIS-XISOI6+X22016<=O 
-XISOII-XISOI2-XISOI3-XISOI4-XISOlS-XISOl6-XIS017+ X22017<=O 
-X180 II-XI SO 12-XI SO 13-X1S0 14-X1S01S-XI8016-X1S017-X1S01S+ X2201S<=O 
-Xl SO I I-Xl SO 12-XISO 13-XI SO 14-XI 80 I S-XISO 16-XI 80 17-X180 IS-Xl SO 19+ X220 I 9<=0 
-Xl SO I I -XI SO 12-XI SO 13-XISO 14-XISO IS-XISO 16-X180 17 -Xl SO IS-Xl SO 19-XIS020+ X22020<=O 
-XISO II-XlSO 12-XIS013-XISO I4-XISOIS-XISO 16-XISO 17-XISO IS-XISO 19-Xl8020+ X22021 <=0 
-Xl SO I I-Xl SO 12-XlSO 13-XISO 14-X180 IS-X ISO 16-XISO 17-XISO IS-Xl SO 19-XIS020+ X22022<=0 
elemen keIja-19 mendahului elemen keIja-20 
-X19010-XI901 1+X2001 1<=0 
-Xl90IO-XI90II-XI9012+X20012<=O 
-X1901 0-XI9011-XI90l2-XI90l3+ X20013<=O 
-XI90IO-XI9011-XI9012-XI9013-XI9014+X20014<=O 
-X1901 0-X19011-X19012-X19013-X19014-XI90IS+ X200IS<=O 
-X19010-X19011-X19012-Xl9013-Xl9014-X1901S-X19016+X20016<=O 
-XI9010-X19011-XI90 12-XI9013-XI9014-XI90IS-XI9016-XI9017+ X200 I 7<=0 
-Xl90IO-Xl9011-XI9Ol2-XI9013-XI9Ol4-XI90IS-XI9Ol6-X19017-XI9OIS+X2001S<=O 
-X1901O-XI901 l-X19012-X19013-XI9014-X19015-XI9016-X190l7-XI901S-X19019+ X200 1 9<=0 
-Xl9010-Xl901 l-Xl90l2-X19013-X19Ol4-Xl9015-XI9016-X19017-XI9Ol8-XI9019+X20020<=O 
-X1901 0-X1901 I-XI 9012-Xl9013-X19014-X19015-X19016-Xl9017-XI9018-X19019+ X2002 I <=0 
eIemen keIja-19 mendahului elemen keIja-2I 





-XI 901O-XI9011-XI9012-XI9013-X1901 4-XI9015-X19016-XI9017+ X21017<=O 
-X190 I O-X 190 I I-X190 12-XI 90 13-XI 90 14-XI 90 15-XI 90 I 6-XI 90 I 7 -Xl90 lS+ X2 101 S<=O 
-XI901 0-XI9011-XI9012-XI9013-XI9014-XI901 S-X19016-Xl9017-X19018-XI9019+ X21019<=O 
-XI901O-XI901 I -XI9012-XI 9013-XI901 4-XI9015-XI 9016-X1901 7-XI90IS-XI9019+ X21 020<=0 
-Xl9010-Xl9011-Xl9012-X19013-X19014-Xl901S-XI9016-XI9017-Xl901S-XI9019+ X21021 <=0 
-XI 901 O-XI 901 I -XI 9012-XI 9013-XI901 4-XI 9015-XI 9016-X1901 7-XI 90IS-XI 901 9+ X21022<=O 




-X20011-X20012-X20013-X20014-X20015-X20016-X20017+ X220 I 7<=0 
-X200 I 1-X200 12-X200 13-X200 14-X200 15-X200 16-X200 I 7 -X200 IS+ X220 IS<=O 
-X200 I 1-X200 12-X200 13-X20014-X20015-X200 16-X200 17-X200 IS-X200 19+ X220 19<=0 
-X200 Il-X200 12-X200 13-X200 14-X200 lS-X200 16-X200 17 -X200 lS-X200 19-X20020+ X22020<=O 
-X200 II-X200 12-X200 13-X200 14-X200 IS-X200 16-X200 17-X200 IS-X200 19-X20020-
X2002 I +X2202 I <=0 
-X200 Il-X200 12-X200 I 3-X20014-X2001S-X200 16-X200 17-X200 IS-X200 19-X20020-
X20021+X22022<=O 
elemen keIja elemen keIja-21 mendahului elemen keIja-23 
-X21012-X21013-X21014-X210IS+X230IS<=0 
-X21012-X21013-X21014-X21015-X21016+X23016<=O 









X2 1 022+ X23023<=0 
elemen kerja-22 mendahului elemen kerja-23 
-X22014-X22015+X23015<=O 
-X220 I 4-X220 1 5-X220 I 6+X230 1 6<=0 
-X22014-X22015-X22016-X22017+ X2301 7<=0 
-X220 1 4-X220 I 5-X220 1 6-X220 I 7-X220 I S+X230 I S<=O 
-X22014-X220I 5-X22016-X220 I 7-X220 I 8-X220 I 9+ X23019<=O 







Xl 03+ X203+ X303+ X403+ X503+ X603+ X703+ XS03+ X903-9X3<=O 
Xl 04+ X204+ X304+ X404+ X504+ X604+ X704+ XS04+ X904-9X4<=O 
Xl05+ X205+ X305+ X405+ X505+ X605+ X705+ X805+ X90S-9X5<=O 
X206+ X306+ X406+ X506+ X606+ X706+ X806+ X906-SX6<=O 
X407+ X507+ X607+ X707+ XS07+ X907-6X7<=0 
X60S+ X70S+ X80S+ X90S-4X8<=O 
X809+ X909-2X9<=O 
XlOOlO+XllOlO+X12010+X13010+Xl901O -5XIO<=O 
XIOOll+XllOl1+X12011+X1301 1+X1401 1+X15011+X1601 1+X1801 I+X1901 1+X2001 1-IOXI 1<=0 














X1301 9+ X14019+ X15019+ X1601 9+ X17019+ X1801 9+ Xl9019+ X200I9+ X21019+ X22019+ 
X23019-1IXI9<=O 
X16020+ XI 7020+ X1S020+ X20020+ X2l 020+ X22020+ X23020-7X20<=O 
Xl 7021 + X20021+ X2 102 1+X22021+ X23021-5X21 <=0 















































































































































































































BRANCHES= 8700 DETERM.= l.OOOE 0 
G-2 
